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(54) 5-PYRIDYL-1,3-AZOLE COMPOUNDS, PROCESS FOR PRODUCING THE SAME AND USE 
THEREOF 

(57) An optionally N-oxidized compound represented by the formula: 
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wherein R 1 represents hydrogen, hydrocarbon, heterocycle, amino, aoyl, R 2 represents an aromatic group, R 3 repre- 
sents hydrogen, pyridyl, aromatic hydrocarbon, X represents oxygen, optionally oxidized sulfur, Y represents a bond, 
an oxygen, optionally oxidized sulfur, a group represented by the formula NR 4 (R 4 represents hydrogen, hydrocarbon 
or acyl) and Z represents a bond or a divalent acyclic hydrocarbon, or a salt thereof has an excellent adenosine A 3 
receptor antagonistic activity and is used as an agent for preventing or treating diseases related to an adenosine A 3 
receptor. Furthermore, the compound (I) or a salt thereof has p38 MAP kinase inhibitory activity and TNF-o inhibitory 
activity and is used as an agent for preventing or treating diseases related to p38 MAP kinase and diseases related 
to TNF-a. 
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Background Art 

[0002] As a subtype of an adenosine receptor A A A a „n a 
actiontoanasthmapatientand.ontheotherhan 

antagonrsm. In addition, it has been recently shown that Ve ntozZ JT fortreat,n 9 ast ^«xhibits adenosine 
eosTnorS! Ce " S (J0Uma ' ° f Bi0, ° 9ical Chem W vol {£S^* * rat causes ^anu.ation 

other cellular stress (Koj, A., Biochim. Biophys Ac ta 1 31 7 mZT**!™^* 9 * reSp0nse t0 the '"fection and 
role in the immune response when .hey are pretem at an aD toi£? e theSe <* tokines »*V *n important 

assoaated with a variety of inflammatory diseased (Duello C A Cur^n " " th ° Ught that thB Reduction is 
k.nase which was cloned as a homologue of MAP kinasefs ' n ' ,mrT,uno1 - 3 . 941-948 (1 991)). p38 MAP 

and signal transduction system coupled tTT^^ " d T^ W *' COntr0 ' ° f Pr ° dUCtion of thes * ^okTes 
becomes a drug for treating inflammatory ^Z^^^Z^Tt ^ £ ° f P38 MAP kinase 

0 4 St" ' ACad6miC PreSS ' Pa9oi 2 8 9 : 2 g8 1996 ° ' ' ^ MediCina ' ChemiSt * 

Chemistry, vol.40, 2596-2608, 1997: lowing compounds are reported in Journal of Medicinal 
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[0005] In addition, in WO 97/33879, there are described an adenosine A 3 receptor antagonistic agent containing a 
compound represented by the formula: 




O 



wherein R represents hydrogen, chlorine, bromine, fluorine, iodine, hydroxy, C,„ 4 alkyl, C V4 alkoxy or C w alkylcarboxy, 
or a salt thereof and. more specifically, a compound 



is described. 

[0006] In addition, as a compound having a p38 MAP kinase inhibitory action, imidazole derivatives are described 
in JP-T 7-5031 7 (WO 93/1 4081 ) and oxazole derivatives are described in JP-T 9-505055 (WO 95/1 3067), respectively. 
[0007] On the other hand, as thiazole compounds, the following compounds are known: 

1) 1,3-thiazole derivatives represented by the formula: 



wherein R 1 represents a cycloalkyl group, a cyclic amino group, an amino group optionally having, as a substituent, 
1 or 2 lower alkyl, phenyl, acetyl or lower alkoxycarbonylacetyl, an alkyl group optionally having, as a substituent, 
hydroxyl, carboxyl or lower alkoxycarbonyl, or a phenyl group optionally having, as a substituent, carboxyl, 2-car- 
boxyethenyl or 2-carboxy«1 -propenyl, R 2 represents a pyridyl group optionally having, as a substituent, lower alkyl, 
R 3 represents a phenyl group optionally having, as a substituent, lower alkoxy, lower alkyl, hydroxyl, halogen or 
methylenedioxy, or salts thereof, which have analgesic, antipyretic anti-inflammatory, anti-ulcerative, thromboxane 
A 2 (TXA 2 ) synthesizing enzyme-inhibitory, and platelet coagulation-inhibitory activities (JP-A 60-58981), 
2) 1 ,3-thiazole derivatives represented by the formula: 




R 




N 
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aryl 9 rou P- an aralkyi group, a cycloalkyl group a 



20 V ^ 



X^ 1 



40 
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CF 3 

[0008] Since an adenosine A 3 antagonist, a p38 MAP kinase inhibiting agent and a TNF-a production-inhibiting agent 
having the satisfactory activity and effect, safety, (oral) absorption, (metabolism) stability and the like have not been 
is found, it is desired the development of the excellent adenosine A 3 receptor antagonist, the p38 MAP kinase-inhibiting 
agent and the TNF-a production-inhibiting agent as a pharmaceutical which are effective for preventing or treating 
adenosine A 3 receptor- related diseases, cytokine-mediated diseases and the like. 

Disclosure of the Invention 

20 

[0009] The present inventors studied variously and, as a result, first synthesized novel compounds which may be 
N-oxidized and which are represented by the formula (I): 



25 



30 




wherein R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents. a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R 2 represents an aromatic group optionally having substituents, 
35 R3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon group 

optionally having substituents, 

X represents an oxygen atom or an optionally oxidized sulfur atom, 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
NR 4 (wherein R 4 represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl group) 
40 and 

Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof [here- 
inafter, abbreviated as Compound (I) sometimes], which has a structural characteristics that a 5-position of a ring 
represented by the formula: 



1 



50 




3 



wherein X represents an oxygen atom or an optionally oxidized sulfur atom, is substituted with a 4-pyridyl group, 
and further it has a side chain having an aromatic group at 2-position of the pyridyl group, found that the resulting 
Compound (I) have unexpectedly excellent pharmaceutical activities such as a selective affinity for an adenosine 
A 3 receptor and an adenosine A 3 receptor antagonistic activity, a p38 MAP kinase inhibitory activity and the like 
based on the specific chemical structure : and that the compound has also excellent natures in the physical prop- 
erties as a pharmaceutical such as stability and the like and is sufficiently satisfactory as a pharmaceutical, and 
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completed the present invention based on these findings. 
[001 OJ The present invention relates to 

d ) an optionally N-oxidized compound represented by the formula: 




(I) 



»pw£^^ ^ing substituents, a heterocyclic 

R3 an K ar ° matiC 9r ° Up °P«o-ny "v?ng ^ubstuents ^ SUbSmUentS " ™ ^ 

9r oup P opti e ona S ,,y a ISSESSST" "** ^ ^ « -" «"■* hydrocarbon 

? rep^ntaZd T °' ° Pti ° na,,y °* id * ed atom 

arou P) and 9en atom " a hydrocarbon group optionally having substituents or a^acy, 

tne compound accordina to w/horoir, 7- j. 




(i) a hydrogen atom, 



^^^^^^ti^^ * C, 6 cy.oalky, g roup . a ^ ary| grQUp 
consisting of oxo. ha.ogen atom , C,' JSLSS^^ ^ Qr ° Up gro!p A) 

halogenated C 2 . 6 alkenyl, carboxy C, c aLnvi ™l ,l T °' °P tl0nallv halogenated C, . alkyl optional 
C-cycloa.ky,,^^^ 

aryloxy, C 7 . 16 aralkyloxy, mercapto optionallv hsinnVn ! ^' 1 " 6 alkox y- c arbonyl-C^ alkoxy, hydroxy C c 
no mono-C^ alkylamino, mono' S 6 u aSino ^ ^ ^ ^ JkyZ, am* 

aM-camony,,C 3 ^cyc l oa.kyl-camo%^ 1 ^ 

aryloxy-carbonyl. c 7 . 16 aralkyloxy-carbonyl sTe l ^^' b ^ 1 C 7 . 16 aralkyl-carbonyl L 
^^'-^o^all^arbam^ heterocyclic carbonyl, carbamoyl, ih Sar- 

cycl c carbamoyl. C„ alkylsulfonyl C^C^S^^ 5 °' * membered h*ero. 

alkyl-carbonylamino, C 6 . 14 aryl^*orSa^c -il 1-6 alky ' SU,f,n >"' C 6-u arylsulfinyl, formylamino 2 
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atom and an oxygen atom in addition to one nitrogen atom and carbon atoms (this cyclic amino may have 
substituents selected from the group consisting of C^e alkyl, C 6 . 14 aryl, C,_ 6 alkyl-carbonyl, 5 to 1 0 membered 
aromatic heterocyclic group and oxo), 5 to 1 0 membered aromatic heterocyclic group containing 1 to 4 heter- 
oatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to 
carbon atoms, sulfo.. sulfamoyl, sulfinamoyl and sulfenamoyll 

(iii) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from 
a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents 
selected from the substituent group A, 

(iv) an acyl group represented by the formula: 
- (C=0)-R5, -(C=0)-OR5 -(C=0)-NR5R6, -(C=S)-NHR5 or -S0 2 -R? (wherein R5 represents® a hydro- 
gen atom,© a C,. G alkyl group, an C 2 . 6 alkenyl group, an C 2 . 6 alkynyl group, a C 3 . 6 cycloaikyl group, a C 6 . 14 
aryl group or a C 7 . 16 aralkyl group optionally having substituents selected from the substituent group A or© a 
5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a 
nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents 
selected from the substituent group A, R 6 represents a hydrogen atom or a alkyl group, R 7 represents 
© a C^s alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloaikyl group, a C 6 . u aryl group or 
a C 7 . 16 aralkyl group optionally having substituents selected from the substituent group A or ® a 5 to 14 
membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents selected 

20 from the substituent group A), 

(v) an amino group (this amino group may have substituents selected from the group consisting of® a C,. 6 
alkyl group, a C 2 . 6 alkenyl group, a C 2 _ 6 alkynyl group, a C 3 . 6 cycloaikyl group, a C 6 . 14 aryl group or a C 7 . 16 
aralkyl group optionally having substituents selected from the substituent group A, © a 5 to 14 membered 
heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur 
atom and an oxygen atom in addition to carbon atoms optionally having substituents selected from the sub- 
stituent group A, © an acyl group as defined in the (iv), and @ a C,_ 6 alkylidene group optionally having 
substituents selected from the substituent group A), or 

(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 heteroatoms of one or 
two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom 
and carbon atoms (this cyclic amino may have substituents selected from the group consisting of C^. G alkyl, 
C 6-14 aryl, C1-6 alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and oxo); 
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R 2 represents® a monocyclic or fused polycyclic aromatic hydrocarbon group optionally having 
substituents selected from the substituent group A or© a 5 to 14 membered aromatic heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an 
oxygen atom in addition to carbon atoms, optionally having substituents selected from the substituent 
group A; 

R 3 represents® a hydrogen atom, © a pyridyl group optionally having substituents selected from the 
substituent group A : or© a monocyclic or fused polycyclic aromatic hydrocarbon group optionally 
40 having substituents selected from the substituent group A; 

X represents O, S, SO or S0 2 ; 

Y represents a bond, O, S, SO, S0 2 or a group represented by the formula: NR 4 (wherein R 4 represents 
® a hydrogen atom, © a O vs alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloaikyl 
group, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group optionally having substituents selected from the substit- 
uent group A or© an acyl group as defined In the (iv)), 

Z represents a bond, a C M5 alkylene group, a C 2 . 16 alkenylene group or a C 2 . 16 alkynylene group op- 
tionally having substituents selected from the substituent group A, 



45 



50 



55 



(5) the compound according to (1), wherein R 1 is an amino group optionally having substituents, 

(6) the compound according to (1 ), wherein R 1 is (i) a alkyl group, (ii) a C 6 . 14 aryl group optionally substituted 
with substituents selected from C 1-e alkylthio, C,. 6 alkylsulfonyl and halogen atom ; or (iii) an amino group optionally 
having 1 or 2 acyl represented by the formula: -(C=0)-R* (wherein R5' represents® a C,. 6 alkyl group.® a C 6 . 14 
aryl group or® a 5 to 1 4 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms), 

(7) the compound according to (1), wherein R 1 is an amino group optionally having 1 or 2 acyl group represented 
by -(C=0)-R 5 " (wherein R 5 " represents® a C& u aryl group or© a 5 to 14 membered heterocyclic group con- 
taining 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom 
in addition to carbon atoms), 
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(8) the compound according to (1) wherein R2 « a r- 

(9) the compound according to (1) where in Vt * ?" ary, I 9roup "P" 0 " 3 "* having substituents, 

C, 6 alkoxy. or a 5 to 14 membered aromatic Leroc^^Z^ ^'V* Mute * Wi,h haloaen atom or 
selected from a nitrogen atom, a sulfur atornZS^^SST.S? '? 4 h6,er0atoms ° f on. or two kinds 

(10) the compound according to (1) wherein R2 ta. dd ' tl0n t0 carDon atoms. 

containing 1 , 0 4 heteroatoms of one ortwo *L le£t£l7LZT " ' 5 t0 14 m6mber6d "^recycle group 
in addit.on to carbon atoms, 6Cted ,r0m n,tro 9 en atom, a sulfur atom and an oxygen atom 

(11) the compound according to (1 ) wherein R3 ic =■ r> 

(12) the compound according to (1) wherein & 4 a ^?™P optionally having substituents. 

alkyl or Cl . e alkoxy, ( 1 R ,S a C 6-k aryl group optionally substituted with one or two C, 

(13) the compound according to (1) wherein Xic an „ 6 

(14) the compound according 9 to {,]] %Z X is TsTT^'^ "** ^ 

(15) the compound according to (1) wherein v ic 

(wherein R4 is as deflned jn ^ ( h Wherein ' s oxygen atom or a group represented by the formula: NR 4 

(16) the compound according to (1) wherein v ic an 

represented by the formula: NR 4 ' (wherein R* , re P Sse n «Tc Jm^T* 0X,dteed SU ' fUr at0m or a «W 
17 the compound according to (1), wherein Y is O nh or S ^ * 9 UP) ' 

(18) the compound accordina to m u/hor^in 7 • 

(1 9) the compound according to 1) where n 2 is a ^J"* 9r ° UP ° Pti ° na " y havin 9 substituents, 

(20) the compound according* (S wheS s (i) a C "Lt?"" ^ 9r ° UP ° pli °^ ^ °- 

with Cl . 6 alkylthio, C V6 sulfonyl and haC^^'S P ' a C 6-14 aryl group optionally substituted 
represented by the formula: -(C=0)-RS. (wherei^^n^Tc ^ZT'^X^ 9 1 ° r 2 aCyl »™P 
5 to 14 membered heterocyclic group containing 1 to 4 SeroeSnt S" 6 M 9r ° UP ' ® 8 C ^ ar V' 8™«P or® a 
atom, a sulfur atom and an oxygen atom in addf^ ! tc ^cato7aToms " ^ ****** ' r ° m a " itro Ven 

atom and an oxygen atom Addition S cartHtoms ° *"* ^ 3 nitroa - a <°m, a 2Tr 

X isa a sSuratom 9rOUP ° Pti0na " y ^ 1 »'* <W-* or C,, alkoxy; 

Z ■ a C, s alkylene group optionally having oxo or C,. 6 alkyl or a bond, 
(21) the compound according to (1) wherein ri 

1 1 to 4 heteroatoms of one or two kinds selected I^SJSSi^J 7™*^ heteroc y clic 9«up containing 
to carbon atoms); Trom n,troQ en atom, a sulfur atom and an oxygen atom in addition 

^^^Sd 0 ;" ?csssr 9roup containin9 1 to 4 h — or 

O. NH or S, Z « a bond or a Cl . s alkylene group optionally having oxo 
22) a ' 
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Compound No. 15-6), 

N-[4-[2-ethyl-4-(3-methyIphenyl)-^^ (Example Compound No. 16-1), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Example Compound No 
16-2). 

N-[4-[2-ethyl-4-(3-methylphenylH (Example 
Compound No. 16-3), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ; 3-thiazol-5-yl]-2-pyridyl]-4-phenylbutyramide (Example Compound No 
16-5), 

N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (Example Compound No. 16-7), 
N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Example Compound 
No. 16-8), 

N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (Example Compound No. 16-9), 
N-[4-[2-butyl-4-(3-methylphenyl)-1 >thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Example Compound No 
16-10), 

N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (Example Compound No 
16-11), 

N-[4-[2-(4-fluorophenyl)-4-(3-me^ (Example 
Compound No. 16-1 2), 

N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 s 3-thiazol-5-yl]-2-pyridyl]benzamide (Example Compound 
No.16-15) f 

N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 f 3.thiazol-5-yl]-2-pyri (Example 
Compound No. 16-1 6), 

N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]amine (Example Compound No.19-2), 
N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl] -N-(2-phenylethyl)amine (Example Compound 
No.19-3), 

N-[4-[2-ethyl-4-(3-methyIphenyl)-1^ (Example Compound 

No. 19-4), 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]amine (Example Compound No.19-5), 

N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine (Example Compound 
No.19-6), 

N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl].2-pyridyl]-N (Example Compound 

No.19-7), 

N-benzyl-N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]amine (Example Compound No.19-8), 
N^[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine (Example Compound No. 

N-[4-t2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(3-ph (Example Compound 

No.19-10) f t 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]amjne (Example Com- 
pound No. 19-17), 

N-[4-[4-(3-methylphenyl)-2-^ (Exam- 
ple Compound No. 19-1 8), 

N- [4- [4- (3-methylphenyl) -2- (4-methylthiophenyl) -1 , 3-thiazol-5-yl] - 2-pyridyl]-N-(3-phenylpropyl)amine (Ex- 
ample Compound No. 19-19), 

N-[4-[4-(3-methylphenyl)-2« (4-methylsulfonylphenyl)-l ,3-thiazol-5-yl]-2-pyridyl]benzamide (Example Com- 
pound No.20), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Example 
Compound No.21-1), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamlde (Ex- 
ample Compound No.21 -2), 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyhdyl]amine (Example 
Compound No.21 -5), 

N-[4-[4-(3-methylphenyl)-2-(4-m^ 

(Example Compound No.21 -6), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyri (2-phenylethyl)amine (Ex- 

ample Compound No.25-1), 

N-(4-fluorobenzyl)-N-[4-[4-(3-methylphen (Ex- 
ample Compound No.25-2), or salts thereof, 
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(23) a prodrug of the compound according to (1 ) 



10 



Hal 



(VI/) 



15 



20 



R 1 -CSNH, 



wherein Ri is as defined in (1), or a salt thereof, to 



(Vlli) 



obtain a compound represented by the formula: 



25 




jiV*' (la) 



30 



m reacting Symb0 ' * * ° r a sa,t ther ^ 

(n) reacting a compound represented by the formula: 



or 



35 



40 




00 



45 



R 2 -Z-YH 



wherein each symbol is as defined 



(XI) 



in (1 ), or a salt thereof, to obtain a compound represented by the formula: 



50 



55 




(lb) 



tu^T Symb °' iS 88 d6fined in < 1 >" or a sa,t thereof, 
(in) reacting a compound represented by the formula: 



or 
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(XVII) 



10 



wherein each symbol is as defined in or a salt thereof with a compound represented by the formula: 



R 2 -ZL 



(XVIII) 



15 



wherein L represents a leaving group, and other symbols are as defined in (1), or' a salt thereof, to obtain a com- 
pound represented by the formula: 



20 




(Ic) 



25 



wherein each symbol is as defined in (1), or a salt thereof, or 
(iv) reacting a compound represented by the formula: 



30 




(I) 



35 



wherein each symbol is as defined in (1 ), or a salt thereof with peroxy acid, hydrogen peroxide or alkyl hydroper- 
oxide, to obtain a compound represented by the formula: 



40 



45 




(Id) 



so 



55 



wherein each symbol is as defined in (1), or a salt thereof, 

(25) a pharmaceutical composition which comprises the compound according to (1 ) or a prodrug thereof, 

(26) the composition according to (25), which is an adenosine A 3 receptor antagonist, 

(27) the composition according to (25), which is an agent for preventing or treating adenosine A 3 receptor-related 
diseases, 

(28) the composition according to (25), which is an agent for preventing or treating asthma or allergic diseases, 

(29) the composition according to (25), which is an agent for preventing or treating brain edema, cerebrovascular 
disease or head trauma, 

(30) the composition according to (25), which is an agent for inhibiting p38 MAP kinase, 

(31) the composition according to (25), which is a TNF-o: production-inhibiting agent, 

(32) the composition according to (25), which is an agent for preventing or treating cytokine-mediated diseases, 
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rosis, Alzheimer's disease, Parkinson's syndrome ^S^™?^'^ a -^ n ^™ , * to - cte: 
Crohn's disease, ulcerative colitis, chronic pneumonia 8^ 0^ "^J diabet6S ' arthrfe toxemia ' 
cachexia, arteriosclerosis, Creutzfeldt-Jakob disease ij£ -^TT* f rc0,dosis ' P" 1 ™^ tuberculosis, 
tosus, AIDS encephalopathy, meningitis, a^^^J^T'^^^' SyStemiC ' UpUS er * he ™- 
3 ) a £ : yP ° tenSi0n ° r ^n^n,^^^^^ heart ««. nepatrtis, transpla, 
Un^2££C3 ~„ g an elective amount of an 




Sk^kess :r 0 7rCxr r na,,y r n9 substit — a ^ gr ou P 

J represents an aromatic group opdSSZ^SS^ " " «* 

gr oup? P r a s ,,y a httg 9 :; b r 6 n a r dw 9roup optionaiiy havina — — - hydrocarbon 

Y r rnnZt e T a 2 at ° m ° r an 0 P tio ™''y oxidized sulfur atom 

9~up) and 960 at0m ' a ^carbon group optionally having substituents or an acyl 

aCyC ' iC -* «V ^ving substituents, or a salt thereof 

(35) a method for inhibiting p38 MAP kina« • . 

oxidized compound represented by the formula a *™,stering an effective amount of an optionally N- 




m represents an aromatic group optionally having 

substituents S ^ & ^ 9r0up ' 

V Z^.'L'T"' "° m " °'" i ' > " a ">' 8u»u, atom 

STOP) and ' 8 ° ma "y*°Mn*>n group opl.onally having eoPstlio.nts or an acyl 

iTSZJJSS "irt: h, "*"*" ,0n ^ °>*°">"> <— — * ran, 

<3e, . rno.rro. ,o, ^ pratefc „ ^ ^ ^ ^ _ ^ 
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oxidized compound represented by the formula: 




R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
15 R 2 represents an aromatic group optionally having substituents, 

R 3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents, 

X represents an oxygen atom or an optionally oxidized sulfur atom ; 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
NR 4 (wherein R 4 represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl 
group) and 

2 represents a bond or a divalent acyclic hydrocarbon group optionally having substituents. or a salt thereof 
or a prodrug thereof to mammals, 



20 



25 



30 



(37) a method for preventing or treating asthma, allergic diseases, inflammation, Addison's disease, autoimmune 
hemolytic anemia, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, 
spinal trauma, brain edema, multiple sclerosis, Alzheimer's disease, Parkinson's syndrome, amyotrophic lateral 
sclerosis, diabetes, arthritis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, silicosis, pulmonary 
sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection, atopic 
dermatitis, systemic lupus erythematosus, AIDS encephalopathy, meningitis, angina, cardiac infarction, congestive 
heart failure, hepatitis, transplantation, dialysis hypotension or disseminated intravascular coagulation comprising 
administering an effective amount of an optionally N-oxidized compound represented by the formula: 




wherein 

R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R 2 represents an aromatic group optionally having substituents, 

R 3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents, 

X represents an oxygen atom or an optionally oxidized sulfur atom. 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
NR 4 (wherein R 4 represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl 
group) and 

Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof 
or a prodrug thereof to mammals, 

(38) use of an optionally N-oxidized compound represented by the formula: 
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CI) 



10 wherein 



rntiZTr 18 3 hyd . r ° 9en at ° m ' 3 hydrocarbon 3 rou P "Penally having substituents, a heterocyclic group 
optionally hav.ng substituents, an amino group optionally having substituents or an acyl group 
R«= represents an aromatic group optionally having substituents, 

R3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents, nyarocaroon 
X represents an oxygen atom or an optionally oxidized sulfur atom 

Y represents a bond, an oxygen atom, an optionally oxidized sulturatom ora group represented by the formula 
g^anT rePr6SemS ' hydr ° 9en ^ * ^° Catbon ^ ^ing substituents or a^acyl 

iTZTuatl^r 3 diVa ' em aCyC ' iC hydrocarbon 9™ U P oP'^a"* having substituents, or a salt thereof 
or a prodrug thereof for preparing an agent for antagonizing an adenosine A 3 receptor, 

(39) use of an optionally N-oxidized compound represented by the formula: 



(I) 




55 wherein 

™t«^^^ ' hydr ° Carb0n 9 rou P °P tional| y havi "9 substituents, a heterocyclic group 

optionally hav.ng substituents, an amino group optionally having substituents or an acyl group 
represents an aromatic group optionally having substituents 

ZZZSX SZ^ZeT *" 9roup op,iona " ! ' havi " 9 subs, " uems - - aromafc **— 

X represents an oxygen atom or an optionally oxidized sulfur atom 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom ora group represented by the formula- 
grouprand 6 '" 3 hydr ° 9en at ° m ' " hydr0carbon ^ "'4 substituents or aZc^. 

or ™ S d e ru^h^ d ,° r 3 diV3 ' em 3CyCliC hydrocarbon ^oup optionally having substituents, or a salt thereof 
or a prodrug thereof for preparing an agent for inhibiting p38 MAP kinase, 

^ (40) use of an optionally N-oxidized compound represented by the formula. 




(I) 
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wherein 

R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R 2 represents an aromatic group optionally having substituents, 

R 3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents. 

X represents an oxygen atom or an optionally oxidized sulfur atom : 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
NR 4 (wherein R 4 represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl 
group) and 

Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents. or a salt thereof 
or a prodrug thereof for preparing an agent for inhibiting a TNF-a production, and 

(41) use of an optionally N-oxidized compound represented by the formula: 



en 




25 wherein 

R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R 2 represents an aromatic group optionally having substituents, 
30 R3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 

group optionally having substituents. 

X represents an oxygen atom or an optionally oxidized sulfur atom ; 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
NR 4 (wherein R 4 represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl 
35 group) and 

Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof 
or a prodrug thereof for preparing an agent for preventing or treating asthma, allergic diseases, inflammation, 
Addison's disease, autoimmune hemolytic anemia, Crohn's disease, psoriasis, rheumatism, cerebral hemor- 
rhage, cerebral infarction, head trauma, spinal trauma, brain edema, multiple sclerosis, Alzheimer's disease, 
40 Parkinson's syndrome, amyotrophic lateral sclerosis, diabetes, arthritis, toxemia, Crohn's disease, ulcerative 

colitis, chronic pneumonia, silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclero- 
sis, Creutzfeldt-Jakob disease, virus infection, atopic dermatitis, systemic lupus erythematosus, AIDS enceph- 
alopathy, meningitis, angina, cardiac infarction, congestive heart failure, hepatitis, transplantation, dialysis 
hypotension or disseminated intravascular coagulation. 



Furthermore, the present invention relates to 

(42) the compound according to (1), wherein R 1 is an amino group optionally having one or two acyl groups rep- 
resented by the formula: -(C=0)-R5 -(C=0)-OR5, -(C=0)-NR5R6, -(C=S)-NHR5 or -S0 2 -R7 wherein each symbols 
are defined in (4), 

(43) the compound according to (1), wherein R 1 is a C^ alkyl group optionally having substituents, 

(44) the compound according to (1), wherein R 1 is a C 6 . 14 aryi group optionally having a C,^ alkylsulfonyl group, 

(45) the compound according to (7), wherein R 5 " is a phenyl group or a pyridyl group, 

(46) the compound according to (1), wherein R 2 is a C 6 . 14 aryl group optionally having substituents or a 5 to 14 
membered aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents, 

(47) the compound according to (1), wherein R 2 is a phenyl group or a pyridyl group, and 

(48) the compound according to (1), wherein R3 is a phenyl group optionally substituted by one or two alkyl 
or C^g alkoxy. 
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Best Mode to Practice the invention 



SJuJiL « afore ™ ntioned formula - R1 represents a hydrogen atom, a hydrocarbon group optionaliy having sub- 
sttuents, a heterocycho group optionally having substituents. an amino group optionally having substituents or acyl 



RS fc of or/ Sf? t y R • f °: eXample ' there are an acyl 9 rou P ^presented by the formula: -(C=0)- 

Troul onS^m h " ( ) k o ' -< C=S >- NHR5 or - S ° 2 - R7 (wherein R* represents a hydrogen atom, a hydrocarbon 
Z r subs "uents or a heterocyclic group optionally having substituents, R* represents a hydrogen 

« Sg^if^ 

for°l 3 i m l th ^ f0rementi0ned f ,° rmUla ' 35 " h y drocarbon 9roup» of "hydrocarbon group optionally having substituents" 
for example tnere are an acyclic or cyclic hydrocarbon group (for example, alkyl, alkenyl, alkynyl, cycloalkyl a ™T 

a" pTifTrab'e 6 * 3 ^ ^ ^ " ^ W*«>™ «W- having carbon'numberTl ■ toTe 

[0014] As "alkyl", for example, alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl sec-butvl tert- 

tzxrz p h r: f s;:. preferabie and - in ~ c ~ «* <* - J. 'ZXZXL 

Tn! 5 l , f " a ' keny !"' f ° r eXamP ' e ' Ca - S a ' kenyl (f ° r eXample ' vin >"' a »y'- *°Pro P enyl, I "butenyl, 2-butenyl 3-butenyl 
« rMil a -rnethy.-2-propenyl, 2-methy.-1 -propenyl and the like) and the like are preferable 

y^ttl!^ 

fh°e° ^ a A nVth y e C 'n:e prXX' C " < * Cte "*' < f " '^propy,, cyclobutyl, cyc.openty,, cyclohexy, and 

25 fJ-nh m "o ry, l f0 'i eXamP ' 6 ' C6 - 14 3,71 (, ° r GXample ' Phenyl ' 1 - n ephthyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl 
25 4-biphenylyl, 2-anthryl and the like) and the like are preferable. oipnenyiyi, 

I 0019 !..? "!u a ! ky '"' f ° r exam P le ' C 7-16 aralkyl (for example, benzyl, phenethyl, diphenylmethyl, 1-naphthvlmethvl 
2-naphthy.methyl, 2,2-diphenylethyl, 3-pheny.propyl, 4-phenylbutyl, 5-pheny.pentyl and the like) and the'lke are P S 
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Lr.lv 1 ^ subst,tuent f °f "hydrocarbon group optionally having substituents" represented by RS, for example there 
are oxo, halogen atom (for example, fluorine, chlorine, bromine, iodine and the like), c, 3 alky.enedioxy (foTex^mp.e 
methylened.oxy, ethy.enedioxy and the like), nitro, cyano, optionally halogenated cj alkyl [optionally ha ogTatld 
SfooinS ? 7 2 ", 6 al " enyl ,! f0 : eXamPle ' 2 - carb -y a thenyl, ^carboxy^-methyllthenyl and the ike) 
,kJ°o k ! fl J ^ 0Pt,0na " y hal °9 enated c 3-6 cycloalkyl, Ce . 14 aryl (for example, phenyl, 1 -naphthyl 2-naDh 
Y f ' 3 - b ' phenylyl ' 4 - bi Pheny.yl. 2-anthry. and the like), optionally halogenated c, . a.koxy ' alkSj- 
carbony -C, alkoxy (for example, ethoxycarbonylmethyloxy and the like), hydroxy, C 6 14 aryloxy (for example phT 

TZlr^ ' ^ "; nap r y '° Xy and the Hke) - °™ 2ralkyloxy < for a xample y benzy 4 .oxy ph'ene hybxy'ind'the 
ShS^TV?'?^ V ha '?9 enated °i-6 alk y |th i°. Ce.,4 arylthio (for example, phenylthio 1 naphthyrthio 2 naph 
thytth.o and the hke) aralkyrthio (for example, benzylthio, phenethylthio and the like), amino, mono C, e alkylami- 
no (for example, methylamino, ethylamino and the like), mono-C 6 14 an/lamino (for example ohenvlamino ■ fZnXZZ 

and the like), d -C^ arylammo (for example, diphenylamino and the like), formyl, carboxy, C, fi alkvl-carbonvl ffor 

Z^T*,' TT' T lik6) ' °" c y cloa,k y | - ca *-V' example, cyclop ropylcarbon^yi J cyclop^tyfca* 
SbS 0 ^rbony. and the like), Cl . 6 a.koxy-ca*onyl (for example, methoxycarbonyl, ethoxycaLnyl propox- 

t'h eCe C irr y T ' ik ? )l C6 " 14 aryl ' Carb ° nyl (f ° r 6Xamp,e ' ben2oyl ' 1 " na P hth °y'. 2-na p y h ho7and 
l, a lni nh" 16 ara,ky ^ carbon y | < for ^^P' 6 . Phenylacetyl, 3-phenylpropionyl and the like), C 6 14 a^loxy-carbonyl (for 

bon7Jnd P t r y T°« y " ke) ' ° 7 - 16 aralk y ,ox y-= a r b °ny. (for example, b.nzyl««U^Tph«2S^ 

n JLTrt* Tl ° r 6 T e mb6red heteroc y c,ic carb0 "yl (for example, nicotinoyl, isonicotinoyl, ihen oyl, furoyl mor- 
th, ° m0rph ° "^rbonyl, piperazin-1-ylcarbonyl, P yrro.idin-1 -ylcarbonyl and the like), LJ^Z- 
IT^Z J f 1 "f a ' ky '- Carbam °y | < ,or exam P'e. methylcarbamoyl, ethylcarbamoyl and the like), di-C, 6 aiZ 

T£l7L { T e T P l' d 7 eth V lcarbam °y'- methylcarbamoyl, ethylmethylcarbamoyl and the like), C 6 ^a'ry.ca - 
>ZZ! 7 l mP ' ^ ,carbam ^ 1-naphthylcarbamoyl, 2-naphthy.carbamoyl and the like), 5 or 6 membered 
T» ' V 1 * amoyl(forexam P le ' 2 -Py"dy'oamamoyl,3-pyridylcamamoy.,4-pynd y icarbamoyl 2-thienylc^ran^ovr 
S-thienyloarbamoy. and the like), Cl . s alky.suffony. (for example, methylsuLnyf, ethylsu.fonyl t^^mTT^ 
BIZ * ( °K r , eX r P 6 ' Pheny,sulf0n y | < 1-naphthy.su.fonyl, 2-naphthy.so.fonyl and the like), C, 6 a^u^ff'ot 1 
ample methylsuhnyl, ethy.sumny. and the like), C„ 4 ary.sulfinyl (for example, phenylsulfinyl 1-nShyl.uIl^ 
2-naphthylsulfmyl and the like), formylamino, c M alkyl-camonylamino (for example acetylamino an^ ^ the S! C 
ary -carbonylamino (for example, benzoylamino. naphthoylamino and the like), Cl . 6 alkoxycamonylaminX example 4 
methoxycarbonylamino. ethoxycarbonylamino. propoxycarbonylamino, butoxycamonylamino and tSL) c'"Xt 
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sulfonylamino (for example, methylsulfonylamino, ethylsulfonylamino and the like), C 6 _ 14 arylsulfonylamino (for exam- 
ple, phenylsulfonylamino, 2-naphthylsulfonylamino, 1 -naphthylsulfonylamino and the like), alkyl-carbonyloxy (for 
example, acetoxy. propionyloxy and the like), C 6 _ 14 aryl-carbonyloxy (for example, benzoyloxy, naphthylcarbonyloxy 
and the like). C A _ 6 alkoxy-carbonyloxy (for example, methoxycarbonyloxy, ethoxycarbonyloxy. propoxycarbonyloxy, 
butoxycarbonyloxy and the like), mono-C^ealkyl-carbamoyloxy (for example, methylcarbamoyloxy ; ethylcarbamoyloxy 
and the like), di-C^g alkyl-carbamoyloxy (for example, dimethylcarbamoyloxy diethylcarbamoyloxy and the like), C 6 _ 14 
aryl-carbamoyloxy (for example, phenylcarbamoyloxy, naphthylcarbamoyloxy and the like), nicotinoyloxy, 5 to 7 mem- 
bered saturated cyclic amino optionally having substituents, 5 to 1 0 membered aromatic heterocyclic group (for exam- 
ple, 2-thienyl 3-thienyl, 2-pyridyl. 3-pyridyl, 4-pyridyl, 2-quinolyl 3-quinolyl, 4-quinolyl 5-quinolyl, 8-quinolyl, 1-isoqui- 
nolyi, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 1-indolyl ? 2-indolyl, 3-indolyl, 2-benzothiazolyl 2-benzo[b]thienyl, 
3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like), sulfo, sulfamoyl, sulfinamoyl. sulfenamoyl and 
the like. 

[0021] The "hydrocarbon group" may have 1 to 5, preferably 1 to 3 aforementioned substituents at a substitutable 
position and, when the number of substituents is 2 or more, respective substituents may be the same or different. 
[0022] As aforementioned "optionally halogenated Chalky!" , for example, there are alky! (for example, methyl, 
ethyl propyl isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like) and the like optionally having 1 
to 5, preferably 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof 
are methyl chioromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, pen- 
tafluoroethyl propyl, 3,3,3-trrfluoropropyl, isopropyl, butyl, 4,4,4-trifluorobutyi, isobutyl, sec-butyl tert-butyl, pentyl, iso- 
pentyl, neopentyl, 5,5,5-trifluoropentyl, hexyl 6,6,6-trifluorohexyl and the like. 

[0023] As the aforementioned "optionally halogenated C 2 . 6 alkenyl" , for example, there are C 2 . 6 alkenyl (for example, 
vinyl propenyl isopropenyl 2-buten-1 -yl, 4-penten-1 -yl, 5-hexen-1-yl) and the like optionally having 1 to 5, preferably 
1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). 

[0024] As the aforementioned "optionally halogenated C 2 . 6 alkynyl", there are C 2 . 6 alkynyl (for example, 2-butyn- 
1 -yl 4-pentyn-1 -yl, 5-hexyn-1 -yl and the like) and the like optionally having 1 to 5, preferably 1 to 3 halogen atoms (for 
example, fluorine, chlorine, bromine, iodine and the like). 

[0025] As the aforementioned "optionally halogenated C 3 . 6 cycloalkyl", for example, there are C 3 . 6 cycloalkyl (for 
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like) and the like optionally having 1 to 5, preferably 
1 to 3 halogen atoms (for example., fluorine, chlorine, bromine, iodine and the like). Examples thereof are cyclopropyl, 
cyclobutyl cyclopentyl, cyclohexyl 4,4-dichlorocyclohexyl, 2,2,3, 3-tetrafluorocyclopentyl, 4-chlorocyclohexyl and the 

like. 

[0026] As the aforementioned "optionally halogenated C,. B alkoxy", for example, there are alkoxy (for example, 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy, hexyloxy and the like) and the like 
optionally having 1 to 5, preferably 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). 
Examples thereof are methoxy, difluoromethoxy, trifluoromethoxy, ethoxy, 2,2,2-trifluoroethoxy, propoxy, isopropoxy, 
butoxy, 4,4 : 4-trifluorobutoxy, isobutoxy, sec-butoxy, pentyloxy, hexyloxy and the like. 

[0027] As the aforementioned "optionally halogenated C,. G alkylthio", for example, there are C A _ 6 alkylthio (for ex- 
ample, methylthio, ethylthio, propylthio, isopropylthio, butylthio : sec-butylthio, tert-butylthio and the like) and the like 
optionally having 1 to 5, preferably 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). 
Examples thereof are methylthio, difluoromethylthio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, butylthio, 
4,4,4-trifluorobutylthio, pentylthio, hexylthio and the like. 

[0028] As "5 to 7 membered saturated cyclic amino" of the aforementioned "5 to 7 membered saturated cyclic amino 
optionally having substituents", there are 5 to 7 membered saturated cyclic amino optionally containing 1 to 4 heter- 
oatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen 
atom and carbon atoms and examples thereof are pyrolidin-1 -yl , piperidino, piperazin-1 -yl, morpholino, thiomorpholino, 
hexahydroazepin-1-yl and the like. 

[0029] As "substituents" of the "5 to 7 membered saturated cyclic amino optionally having substituents", for example, 
there are 1 to 3 C^g alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
hexyl and the like), C 6 . 14 aryl (for example, phenyl, 1-naphthyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl 4-biphenylyl, 
2-anthryl and the like), C,. e alkyl-carbonyl (for example, acetyl, propionyl and the like), 5 to 10 membered aromatic 
heterocyclic group (for example, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 
5-quinolyl, B-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl 5-isoquinolyl, 1-indolyl, 2-indolyl 3-indolyl, 2-benzo- 
thiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and the like), oxo and the like. 
[0030] As "heterocyclic group" of "heterocyclic group optionally having substituents" represented by R 5 , for example, 
there is a monovalent group obtained by removing one arbitrary hydrogen atom from a 5 to 14 membered (monocyclic, 
bicyclic or tricyclic) heterocycle containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms, preferably (i) a 5 to 14 membered (preferably 5 to 10 
membered, particularly preferably 5 to 6 membered) aromatic heterocycle, (ii) a 5 to 10 membered (preferably 5 to 6 
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[0034] 

15 



20 



m031 b r 6 A! " 0n T° matiC hetaro <* c,e ° r m « 7 to 10 membered bridged heterocycle 

thiazole, benzisothiazole. naphthoKS SSto^E™^ ,' benzo[bJfuran ' benzimidazole, benzoxazole. benzo- 
• pyridazine, indole, isoindole ^!SS^^£Z^-Z^ PynB,nB - Py " midine ' 

quinoxaline, quinazoline, cinnoline, carbLoT£^ phtha.azine, naphthyridine, 

phenothiazine. isoxazole. furazan pheno^azfn , a^ElZ. l! am . hn ? no ' acnd,ne . P^nazine, thiazole, isothiazole. 
cyclic) with 1 or a plurality (preS,^ 

[0032] As the aforementioned "S o 1 OnZZTf 9 ( 8Xamp ' e ' benzene rin 9 and the '»«> . 
» imidazoline, Pyrazo.toi™^ «* example, there are pyrro.idine, 

adiazoline, triazoline, thiadiazole, dithiazole and lite m0rph °" ne ' th '°™rP b °line, dioxazole, oxadiazoline, thl- 

a sulfur atom and an oxygen atom in addition to carbon ^ ° kmdS Se,ected from a nitro 9en atom, 

heterocyclic exam P les hereof are an aromatic 

nolyl, 5-quinolyl, 8-quinolyl, 1 -isoquinolyl 3-teoqulnoM 4 Eau'ES? k " V ' 2 " qUin ° ,yK 3 ^ Uino ^ 4 ^ ui - 

inyl. 3-pyrrolyl, 2-imidaz olyl, 3-pyridaz oyl a I^S^S^.^T^ Pyra2 ' ny '' 2 « din y'. 

2- benzo[b]thienyl, 3-benzo[b]thien y i 2 S^S^ at^y ' 7 ^ 2 * ind ° lyl ' 3 - ind ° ,yl < ^zothiazolyl, 
die group such as Lpyrrolidiyl, ^5^^ii5?!5^ ^ 'he like, and a non-aromatic hetero£ 

- e -c^.'SESi 5 ; fx— r~ co r inin9 1 to 3 — 

ticularly, examples thereof are 2-thienyl, 3-thienyf a -pyridv 3 d dvT 1 ™h T^? * fUrther Preferab,a More ^ 

3- pyrrolyl, 3-pyridazinyl, 3-isothiazolyi 3-isoxazoM 1 ' 4 - pyndyl ' 3 " fur Vl. PVrazinyl, 2-pyrimidinyl, 

*> butyl, mmh, pOTyi. n^,, w J j£ ' * xa "*" e ' *'» «hyl. propyl, Isopropyl, butyl, isoburyl, sec 

acy, group, an a.ky.idene group UitlSi ^ ° Pti ° na " y h3Vin9 subs ^uents an 

having substituents" and "heterocyclic group SnaTSno ^tn ^ ^ **** " h y drocart > °" 9™P optionally 
optionally having substituents" and ■h2^^ q ^^^^ U ! ,ntr ' ' here are the sa ™ "hydrocarbon grouj 
described above, respectively As the «aXT™?J^ P ° pt '°" ally hav,na substituents" as those represented by R5 
described above. * a<=yl 9r ° UP ' there ,S the same " ac y' 9~up- as that by represented by Ri as 

9 rou P o P tiona,,y having subst/u^ 

carbon group optionally having .ub^^^iSj^? ^ ' ^ SUb8tttue " ts as "-bstituents" of "hydro- 
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selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom and carbon atoms. 
More particularly, examples thereof are pyrrolidin-1 -yl, piperidino, piperazin-1-yl, morpholino, thiomorpholino, hexahy- 
droazepin-1-yl, imidazolidin-1-yl, 2,3-dihydro-1 H-imidazol-1-yl, tetrahydro-1 (2H)-pyrimidinyl, 3,6-dihydro-1 (2H)-pyri- 
midinyl, 3,4-dihydro-1 (2H)-pyrimidinyl and the like. As "substituents" of "cyclic amino optionally having substituents", 

5 there are 1 to 3 same ones as "substituents" of "5 to 7 membered saturated cyclic amino group" which were described 
in detail as "substituents" of "hydrocarbon group optionally having substituents" represented by R 5 . 
[0046] Examples of the 5 to 7 membered non-aromatic cyclic amino group having 1 oxo, there are 2-oxoimidazolidin- 
1 -yl, 2-oxo-2,3-dihydro-IH-imidazol-1 -yl, 2-oxotetrahydro-1 (2H)-pyrimidinyl, 2-oxo-3,6-dihydro-1 (2H)-pyrimidinyl, 
2-oxo-3,4-dihydro-1(2H)-pyrimidinyl, 2-oxopyrrolidin-1 -yl, 2-oxopiperidino, 2-oxopiperazin-1 -yl, 3-oxopiperazin-1 -yl, 

io 2-oxo-2,3,4 ( 5 : 6,7-hexahydroazepin-1-yl and the like. 

[0047] As R 1 . an amino group optionally having substituents, an aryl group optionally having substituents and an 
alkyl group optionally having substituents and the like are preferable. 

[0048] As further preferable example of the "amino group optionally having substituents" is an amino group optionally 
having 1 or 2 acyl represented by the formula: -(C=0)-R 5 , -(C=0)-OR 5 , «(C=0)-NR 5 R 6 , -(C=S)-NHR 5 or -S0 2 -R 7 
[wherein respective symbols represent the same meanings as described above]. Particularly preferable example is an 
amino group optionally having 1 or 2 acyl represented by the formula: -C(C=0)-R 5 or -(C=0)-NR 5 R 6 [wherein respective 
symbols represent the same meanings as described above]. 
[0049] As the "aryl group optionally having substituents", for example, there is preferably a C 6 . 14 aryl group (preferably 
a phenyl group and the like) optionally having 1 to 5 substituents selected from C^q alkyllhio, C 6 . 14 arylthio, C v6 
20 alkylsulfinyl, C 6 . 14 arylsulfinyl, C v6 alkylsulfonyl, C 6 . 14 arylsulfonyl and carboxy. 

[0050] As the "alkyl group optionally having substituents", for example, a C-,^ alkyl group (for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and the like) optionally substituted with 1 to 3 substituents selected 
from halogen atom, C,_ 6 alkoxy, hydroxy, carboxy and alkoxy-carbonyl and the like are preferable, and particularly 
C-|. 3 alkyl group such as methyl, ethyl and the like is preferable. 
25 [0051] Among them, as R 1 , (i) C V6 alkyl group (for example, C V4 alkyl group such as methyl, ethyl, propyl, butyl), 
(ii) a C 6 . 14 aryl group (for example, a phenyl group) optionally substituted with substituents selected from C^ 6 alkylthio 
(for example, methylthio), C-,^ alkylsulfonyl (for example, methylsulfonyl) and halogen atom (for example, chlorine 
atom, fluorine atom) or (iii) an amino group optionally having 1 or 2 acyl represented by the formula: -(C=0)-R 5 ' (wherein 
R 5 ' represents© a C^g alkyl group (for example, alkyl group such as methyl), © a Cq. 14 aryl group (for example, 
30 a phenyl group) or® a 5 to 1 4 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (for example, a 5 to 6 membered 
heterocyclic group containing 1 to 2 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom in 
addition to carbon atoms such as pyridyl group) are preferable. As R 5 ' and R 5 ", a phenyl group or a pyridyl group is 
suitable. 

35 [0052] In the aforementioned formula, R 2 represents an aromatic group optionally having substituents. 

[0053] As "aromatic group" of "aromatic group optionally having substituents" represented by R 2 , for example, there 
are an aromatic hydrocarbon group, an aromatic heterocyclic group and the like. 

[0054] As the "aromatic hydrocarbon group", examples thereof include a C 6 . 14 monocyclic or fused polycyclic (bicyclic 
or tricyclic) aromatic hydrocarbon group, etc. As examples, there are a C 6 . 14 aryl group and the like such as phenyl, 
40 1-naphthyl, 2-naphthyl, 2-biphenylyl, 3-blphenylyl, 4-biphenylyl, 2-anthryl and the like and, further preferably, a C 6 . 10 
aryl group and the like (for example, phenyl, 1-naphthyl, 2-naphthyl and the like, preferably phenyl and the like). 
[0055] As the "aromatic heterocyclic group", there is a monovalent group obtained by removing one arbitrary hydro- 
gen atom from 5 to 14 membered (preferably 5 to 10 membered) aromatic heterocycle containing 1 to 4 heteroatoms 
of one or two kinds selected from nitrogen atom, sulfur atom and oxygen atom in addition to carbon atoms. 
[0056] As the aforementioned "5 to 1 4 membered (preferably 5 to 1 0 membered) aromatic heterocycle", for example, 
there are an aromatic heterocycle such as thiophene, benzo[b]thiophene, benzo[b]furan, benzimidazole, benzoxazole, 
benzothiazole, benzisothiazole, naphtho[2,3-b]thiophene ; furan, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyri- 
midine, pyridazine, indole, isoindole, 1H-indazole, purine, 4H-quinolizine, isoquinoline, quinoline, phthalazine, naph- 
thyridine, quinoxaline, quinazoline, cinnoline, carbazole, p-carboline, phenanthridine, acridine, phenazine, thiazole, 
isothiazoie, phenothiazine, isoxazole, f urazan, phenoxazine and the like, and a ring formed by fusing these rings (pref- 
erably monocycle) with 1 or a plurality of (preferably 1 or 2) aromatic rings (for example, benzene ring and the like). 
[0057] As the "aromatic heterocyclic group", there are preferably a 5 to 1 4 membered (preferably 5 to 1 0 membered) 
(monocyclic or bicyclic) aromatic heterocyclic group containing preferably 1 to 4 heteroatoms of one or two kinds 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms and the like and, more 
particularly, there are an aromatic heterocyclic group such as 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl, 
4-pyridyl, 2-quinolyI, 3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoqui- 
nolyl, pyrazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl, 1 -indolyl, 
2-indolyl, 3-indolyt, 2-benzothiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]furanyl and 
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number of substituents is 2 or more, respective ^S?SS substltue "ts" represented by RS. W hen the 
5 [00591 As R2 map Kc<-iive suDsniuents may be the same or different 

rZ7Z . ' ( ' ^ aryl 9roup 0 Pt'onally having substituents and tv\ » * J ,T / 

group containing 1 to 4 heteroatoms of one or two kind* «Z*f?f ' 14 membered aromatic heterocyclic 

atom in addition to carbon atoms are P^^^^^T, ^ 3 SU ' fur at0m and an ^en 

naphthyl group) optionally substituted with S^^^S}^* "* ^ ^ eX3mple ' W. 
example, methoxy), (2) a 5 to 1 4 membered arSrTJl/ ■ P Chtenne a,0m ' fluorine atom > or alkoxy (for 
'o kinds selected from a nitrogen atom, a sulfur atonv ZZTZ*^!!?* C ° ntainin9 1 t0 4 ^teroatoms of one or two 
to 6 membered aromatic heterocyclic group contaTnina 1 to ^ * Carb ° n at0ms (for exam P le ' a 5 

and an oxygen atom in additions carbon aton sTuchas ^522^^S; , T ,ed T 9 nitr ° 9en ^ 3 SU,,ur at ° m 
5£S BU . ta 5h" P ? 6nyl 9r ° UP ' 3 Pyridy ' 9 ™ p and the «" a're fu£e P: '"^ ^ ,ike 3re preferable 

[0062] The ••pyridy, group" may, fo'r example » * 

able positions and, when the number of substituents is 2 or moTl ^1 , aforement.oned substituents at substitut- 
1 n addition, an intracyclic nitrogen atom may be N oxidized ' ? sub S">"ents may be the same or different. 
[0063] As "aromatic hydrocarbon group" of "aromatic hvri™,-^ 

by R3, there is the same aromatic t^n^^^^S^S * * ^ substitue "*" represented 
optionally having substituents" represented by R* a nd Te^Xll ^ ° f " ar ° ma,iC h ***»*>on group 
Phenyl, 1-naphthy,, 2-naphthyl, 2-bipheny.y,. Iup^mISS^/^ ^V* ^ *• " ke SUCh a * 
a C 6 -,o aryl group and the like (for example phenyl 1 naohthv. p Zk k , 1 ^ ^ thG like and ' further Preferably, 
and the like. As "substituents" of "aromatic ^SoJ^e^SSK? I"" 6 ' Pr * mU > ^ and the *•) 
are the same substituents as substituents of "aroma «c aroun I ? k 9 substitue " ts " represented by R3. there 
[0064] As R3, a C(M4 aryl group optional hZ£ If^rf T V substit ^nts» represented by R2 

optionally substituted wtth 7or2 c^ £ ^ ' S preferable among them, a C 6 14 aryTgrouo 

ethoxy and the ,ike) is prefe^ ^ Tpa Sb^^*:,'*'^ 01 -- r^xy 
alkoxy (for example, 3-methoxyphenyl. 2 meth y phenvl 2 T ! ? substit "a° with 1 or 2 C 16 alkyl or C, . 

as methyl, ethyl and the like and, in particular a C aiSTnJ! u V Am ° ng them ' a C i-6 alkyl group such 
[0071] as "acyl group" represented riSm^^ i^tS^?^ • UCh ~ "•^'V* -n«* Hk» to pritarabto. 
[0072] As Y, an oxygen atom inXh^SIIir^ 38 ^ 9r ° Up " Rented by Ri. 
R; represents the s7me meaning -TSSSo^^ b * «» formula NR 4 (wherein 

atom an optionally oxidized sulfur atom, a group represented I SJ£. ^nl^ ^ 3m ° n9 them ' an "Wen 
or a Cl . 6 alkyl group) and the like are preferable anS further S 3 NR (R re P re sants a hydrogen group 

preferab.e and, in particular, O or NH SmSS! ' " ° Xy96n ^ S ' SO * NH ' ^) and the like are 

hexamethylene, heptamethylene, octamethy ene and me Hke Tl^ T P e ntamethy,ene 
alkenylene group (for example, vinylene/propl^ 

3-pentenyleneand the like), a C 9 1fi alkvnvlene c ' ,H * ' 2 - buten y'ene, 1 -pentenylene. 2-pentenylene 
tyny^ne.2-pentyny.ene,3-U«yn;feS 

erably, a C,. e alky.ene group and the like. As -mS^^^^S^' 3 C J" 15 3lkyl6ne 9rou P' Particularfy pref- 
substrtuents" represented by Z, for example, there are Te sameS? T hydrocarbon 9 r °up optionally having 
optionally having substituents" represented by P? substrtuents as "substituents" of "hydrocarbon group 
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[0075] As Z, a lower alkylene group optionally having ^.3 alkyl (for example, methyl), oxo and the like (for example, 
a C^e alkylene group such as methylene, ethylene, propylene and the like, in particular, a C A . 3 alkylene group) is 
preferable and, among them, a C A _ 6 alkylene group optionally having oxo (for example, a C u3 alkylene group such as 
methylene, ethylene, propylene, in particular, methylene) is suitable. 

[0076] More particularly, as Z, -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, -CO-, -CH 2 CO-, -(CH 2 ) 2 CO-, -CH(CH3)- and the like are 
used and, in particular, -CH 2 - : -CO- and the like are suitable. 

[0077] A nitrogen atom in Compound (I) may be N-oxidized. For example, a nitrogen atom which is a constituent 
atom of 4-pyridyl group as a substituent at 5-position of a ring represented by the formula: 



10 




15 

wherein a symbol in the formula represents the same meaning as that described above, may be N-oxidized. As Com- 
pound (I), for example, a compound represented by the formula: 



20 



25 




wherein n represents 0 or 1 , and other symbols represents the same meanings as those described above, or salts 
30 thereof are preferable. 

[0078] As Compound (I), compounds shown by the following (A) to (F) are preferably used. 

(A) Compound (I) wherein R 1 is an amino group optionally having substituents, R 2 is a Ce_ 14 aryl group optionally 
having substituents, R 3 is a C^ aryl group optionally having substituents, X is a sulfur atom, Y is an oxygen atom 

35 or a group represented by the formula NR 4 (wherein R 4 represents the same meaning as that described above) 

or (and) Z is a lower alkylene group optionally having substituents. 

(B) Compound (I) wherein R 1 is 



(i) a C^e alkyl group (for example, a a,. 4 alkyl group such as methyl, ethyl, propyl butyl and the like), 
("') a Ce. 14 aryl group (for example, a phenyl group) optionally substituted with substituents selected from C^ 6 
alkylthio (for example, methylthio), C^ G alkylsulfonyl (for example, methylsulfonyl) and halogen atom (for ex- 
ample, chlorine atom, fluorine atom), or 

(iii) an amino group optionally having 1 or 2 acyl represented by the formula: -(C=o)-R 5 ' [wherein R 5 ' represents 
G) a C^e alkyl group (for example, C,_ 3 alkyl group such as methyl and the like),© a C 6 _ 14 aryl group (for 
example : a phenyl group) or® a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one 
or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms 
(for example, a 5 to 6 membered heterocyclic group containing 1 to 2 heteroatoms selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms such as a pyridyl group); 

R 2 is a Cq. u aryl group (for example : a phenyl group, a naphthyl group) optionally substituents with halogen 
atom (for example, chlorine atom, fluorine atom) or C,_ e alkoxy (for example, methoxy), or a 5 to 14 mem- 
bered aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a 
nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (for example, a 5 to 6 
membered aromatic heterocyclic group containing 1 to 2 heteroatoms selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms such as a pyridyl group, a thienyl group and 
the like); 

R 3 is a C6_ 14 aryl group (particularly, a phenyl group) optionally substituted with 1 or 2 C 1-6 alkyl (for 
example, methyl) or C,. 6 alkoxy (for example, methoxy); 
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X is a sulfur atom; 
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I L hydrogen atom^r Tc ^ZlZT T " * 9 ™ P "» P " ent - * the f °™ la »"> <«* 
Z is a C, 9 e aikylene group (in paS a C *Z™ ^ at ° m ' S ' S °*' NH " N < CH 3> and the "U 
example! C M alky, such L methytol a bond 3 ^ ° Pt, ° na " y haVing 0X0 ° r C - alk V ^ 

S" SeTRi'^;"^^ T ° na,ly haVin9 1 " 2 "* reprcSen,ed * <"™' a -(C=0)- 

cyclio group oontaS g ftfi^JSE KTT?' ^ 9r ° UP) ° r ® 8 5 t0 14 membered nete - 
an oxygen atom in addition to ca^ atom^ ^^^XSS^\T° Kl T*' ' at0m 3nd 
2 heteroatoms selected from a nitrogen atom a Si ««J a membered heterocyclic group containing 1 to 
as a pyridyl group); ' at ° m 3nd an 0x y Qen atom in addition to carbon atoms such 

-faing^oT^ «"•«*«- aromatic heterocyc.ic group 

atom in addition to carbon atoms (for extmp e a 5 to a ™2Z „ 3 SU " Ur at0m and an ox ^ en 

to 2 heteroatoms selected from a n tie atom a sulf ufaTom Z heterocyclic 9™P containing 1 

such as a pyridyl group); ' at ° m a " d an oxygen atom in addi «on to carbon atoms 



X is a sulfur atom; 
Y is 0 ; NH orS; 



(D) Compound (I) prepared in Examples 1-79. 



[4.(3 ; 5-dimethylphenyl).5.(2-phenylmethyloxy-4-pyridvl)-1 3-thia 7 ol ? wii am in fl , c , ^ 
^^amino^ 

cZ£u^ (Examp,e 

N- [4- f2-amino-4- (3, 5-dim ^ C ° mP ° Und N °" 6 >' 

pound No. 7), ' ' yl] - 2 -PyndylIbenzamide hydrochloride (Example Com- 

p^NTer" 3 ' 5 '^ 

) 

N- t 5-[2-benzoy,amino-4-pyrid yl) -4- ( 3,5-dimethy lp heny IH .S-thiazo.-^acetamide (Examp.e Compound No. 
N o f5-( 2 .benzy l am i no.4- P yr,dy l )-4. ( 3,5-dimethy,pheny l) - 1 .3-th,az 0l - 2 - yIJ acetam.de (Example Compound No 

JMJ- f 2 -buty,.4- (3-methylpheny.) -1.3,th. a zo.-5- y . ] - 2 .p yri dyl ) p h en y ,acetamide (Exempt Compound No. 

So"un ( d 3 No et ; y 5 IP 6 r y,) " 2 " (4 " methylthi0phe "VO -1. 3,hiazo,-5-y, ] . 2 - Pyri dy, ]P heny.ace,amide (Examp,e 
N-[4-[ 2 -eth y i-4-(3-meth y .phen y . ) -1 ,3-thiazo.-5- y „-2- Py nd y .]benzamide (Examp.e Compound No. 16-1), 
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N-[4-[2-ethyl-4- (3-methylphenyl) -1 : 3-thjazol-5-yl]-2-pyridyi]-3-phenylpropionamide (Example Compound No 
16-2), 

N-[4-[2-ethyl-4-(3-methylphenyl) -1 ,3-thiazol-5-yl] -2-pyridyl] -3-(4-methoxyphenyl)propionamide (Example 
Compound No. 16-3), 

N-f4-f2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyll-4-phenylbutyramide (Example Compound No. 
16-5), 

N-K-^^S-methylphenylJ^-propyM^-thiazol-S-yll^-pyridylJbenzamide (Example Compound No. 16-7), 
N-[4-[4-(3-methylphenyl)-2-propyl-1 ; 3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamjde (Example Compound 
No. 16-8), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (Example Compound No. 16-9), 
N-[4-[2-butyl-4-(3-methylphenyl)-1 .S-thiazol-S-ylJ^-pyridylJ-S-phenylpropionamide (Example Compound No. 
16-10), 

N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (Example Compound No. 
16-11), 

N-[4-l2-(4-fluorophenyl)-4-(3-methyl^ (Example 
Compound No. 16-12), 

N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)*1,3-thiazol-5-yl]-2-pyridyl]be (Example Compound 

No. 16-15), 

N-[4-[4-(3-methylphenyl)-2-(4-memylthiophen^ (Example 
Compound No. 16-16), 

N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-1 ; 3-thiazol-5-yl]-2-pyridyl]amine (Example Compound No. 19-2), 
N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine (Example Compound No. 

19-3), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyndyl]-N-(3-phcnylpropyl)amine (Example Compound 
No. 19-4), 

N-benzyl-N-t4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]amine (Example Compound No. 19-5), 
N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5^ (Example Compound 

No. 19-6), 

N-[4-[4-(3-methylphenyl)-2-propyl-1,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine (Example Compound 
No. 19-7), 

N-benzyl-N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]amine (Example Compound No. 19-8), 
N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine (Example Compound No. 
19-9), 

N-[4-[2-butyl-4- (3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine (Example Compound 
No. 19-10), 

N-benzyl-N-[4-[4-(3-methylphenyl) -2- (4-methylthiophenyl) -1 ,3-thiazol-5-yl]-2-pyridyl]amine (Example Com- 
pound No. 19-17), 

N-[4-[4-(3-methylphenyl)-2-(4-met (Exam- 
ple Compound No. 19-18), 

N- [4- [4- (3-methylphenyl) -2- (4-methylthiophenyl) -1 , 3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine (Ex- 
ample Compound No. 19-19), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (Example Com- 
pound No. 20), 

N-[4-[4-(3-methylphenyl)-2-(4-m^ (Example 
Compound No. 21-1), 

N-[4-[4-(3-methylphenyi)-2-(4-m^ (Ex- 
ample Compound No. 21 -2), 

N-benzyl-N- [4- [4- (3-methylphenyl)-2- (4-methylsulfonylphenyl) -1 ,3-thiazol-5-yl]-2-pyridyl]amine (Example 
Compound No. 21-5), 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(3-phen 
(Example Compound No. 21-6), 

N-[4-(4-(3-methylphenyl)-2-(4-m^ (Ex- 
ample Compound No. 25-1), 
N-(4-fluorobenzyl)-N-[4-[4-(3-methylp^ 
ample Compound No. 25-2). 

[0079] As a salt of Compound (J), for example, there are a metal salt, ammonium salt, a salt with an organic base, 
salt with an inorganic acid, a salt with an organic acid, a salt with basic or acidic amino acid and the like. As a suitable 
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t:::i ses^s st^xes-ft** r and ,he ,ike; a,ka,ine ^ - ««* 

with an organic base, for exampleTeTe are s^ ^ZZZ '^V* *»■ 8 SU " ab,e exam P |e of a sa » 
ethanoiamine. diethanclamine. ^hanSa^^^ Pyridin6 ' piCOline < 

and the like. As a suitable example of a saTvSh a^mSw' f d,cyc,ohe ^ am,n «- ^'-dibenzylethylenediamine 
hydrobromio acid, nitric acid, su/furi acid ohosohor c ariZn £ ' T mP ' e ' ^ are S3 ' tS With h y dr °<*loric acid, 
acid, for examp.e, there m JhXS^S t f "• SUrtab ' e ° f 3 Salt With an or 9 anic 

acid, tartaric acid, ma.eic acid ^mSFZ^^Sl ^T^T* PhthaliC 3Cid ' fumaric aci * ^ 
toluenesulfonic acid and the like Ma suitab^lnT , „ I methanesulfonic benzenesulfonic acid, p- 
with alginine, lysine, ornithine and^he like As t SSTii2ST ' J^S"* 0 ^ 6Xamp ' e ' there are sal * 
are salts with aspartic acid, glutamic acid and tS ! like " " W,th " «* lB 3min ° acid ' for exam P le ' 

[0080] Among them, pharmaceutical^ acceptable salts are Dreferahl* F«r 0 „o™, 

functional group therein, there are inorganic salts such as 1SZ2?,2 T P *' 3 com P° und h ^ an acidic 
and the like), alkaline earth metal salt (for examp e calcium 1 f ™ n ( , 6XamP ' e ' S ° dium Salt ' P° ta ^rn salt 
salts andthelikeand.wbenacompoundhasaTi 

as hydrochloric acid, hydrobromic acid nitric acid sulfuric °k P c ! rem ' there aresalte with .norganic acids such 
acids such as acetic acid phthalic acid lumarir tfl f , V hosphonc ac,d and the like, and salts with organic 
methanesulfonic acid, ptZZ^o ZLTeZ ^ ""^ ^ «*■• CrtriC aCid ' -ccinicacid, 

si * z: c :;:i p ^ ucin9 compound (i) wi " be described be - c -p- d <>•>. e». <.«., or m is . compound 

meZ to C Z° Und (l> ^ ° btained bV 3 meth ° d ShOW " "V - ^ng reaction formulas 1 , 2 . 4 and 5 or 



or a similar 



.her. ara ,h* aarr,. „ ,„„„ „ cCpoTd *° ™" 0 " 0 " '°™ las ' MM ° *«~< «»* •» salts, for example. 



30 



35 



40 



45 



50 



55 



BNSDOCID: <EP 1180518A1J_» 



24 



EP 1 180 518 A1 




[0084] Compounds (II), (Ml), (V), (VIII), (XI), (XII), (XVII), (XVIII), (XIX), (XX), (XXI), (XXII), (XXVI) and (XXVII) can 
be used as they are when they are commercially available or can be prepared by a method known per se or according 
to the similar method to this. 

[0085] Compound (IV) can be obtained by condensing Compound (II) and Compound (III) in the presence of a base. 
[0086] An amount of Compound (III) to be used is about 0.5 to about 3 moles, preferably about 0.8 to about 2 moles 
relative to 1 mole of Compound (II). 

[0087] An amount of a base to be used is about 1 to about 30 moles, preferably about 1 to about 10 moles relative 
to 1 mole of Compound (II). 

[0088] As the "base", for example, there are a basic salt such as sodium carbonate, potassium carbonate, cesium 
carbonate, sodium acetate and the like, an inorganic base such as sodium hydroxide, potassium hydroxide and the 
like, an aromatic amine such as pyridine, lutidine and the like, a tertiary amine such as triethylamine, tripropylamine, 
tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-dimethylaniline, N-methylpiperidine, N-methyl- 
pyrrolidine, N-methylmorpholine and the like, an alkali motal hydride such as sodium hydride, potassium hydride and 
the like, a metal amide such as sodium amide, lithium diisopropylamide, lithium hexamethyldisilazide and the like, a 
metal alkoxide such as sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like. 
[0089] It is advantageous that this reaction is conducted without a solvent or in the presence of an inert solvent. 
Although the solvent is not particularly limited as long as the reaction proceeds, for example, halogenated hydrocar- 
bons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, water or a mixture of two or more of 
them are used. 
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[01 1 1 ] An amount of Compound (VII I) to be used is about 0.5 to about 3 moles, preferably about 0.8 to about 2 moles 
relative to 1 mole of Compound (VII). 

[0112] An amount of a base to be used is about 1 to about 30 moles, preferably about 1 to about 10 moles relative 
to 1 mole of Compound (VII). 

5 [0113] As the "base", for example, there are alkali metal such as sodium hydroxide., potassium hydroxide, lithium 
hydroxide and the like, basic salts such as sodium carbonate, potassium carbonate, cesium carbonate, sodium hydro- 
gencarbonate and the like, aromatic amines such as pyridine, lutidine and the like, tertiary amines such as triethylamine, 
tripropylamine, tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine, N : N-dimethylaniline ? N-methylpipe- 
ridine, N-methylpyrrolidine, N-methylmorpholine and the like. 

io [0114] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons ; aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles or a mixture of two or more 
of them and the like are used. 

[0115] A reaction temperature is about -5 to about 200°C, preferably about 5 to about 150°C. A reaction time is 
is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0116] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 

can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 

such as recrystallization, distillation, chromatography and the like. 

[0117] Compound (IX) can be obtained by treating Compound (la) with an acid. 
20 [0118] An amount of an acid to be used is about 1 to about 100 moles, preferably about 1 to about 30 moles relative 

to 1 mole of Compound (la). 

[0119] As the "acid", for example, there are mineral acids such as hydrochloric acid, hydrobromic acid, sulfuric acid 
and the like, organic acids such as acetic acid, propionic acid, trifluoroacetic acid and the like. 

[0120] This reaction is performed in the presence of an inert solvent for a reaction. The solvent is not particularly 
25 limited as long as a reaction proceeds but, for example f water, a mixture of water and amides, a mixture of water and 
alcohols and the like are used. 

[0121] A reaction temperature is usually about 20 to about 200°C, preferably about 60 to about 150°C. A reaction 
time is usually about 30 minutes to about 72 hours, preferably about 1 to about 30 hours. 

[0122] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
30 can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 

[0123] Compound (X) is obtained by treating Compound (IX) with a halogenating agent. 

[0124] An amount of a halogenating agent to be used is about 1 to about 10 moles, preferably about 1 to about 5 
moles relative to 1 mole of Compound (IX). 
35 [0125] As the "halogenating agent", there are thionyl chloride, phosphorus pentachloride, phosphorus oxychloride 
and the like. 

[0126] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles, sulfoxides, organic acids, aromatic 

^o amines or a mixture of two or more of them and the like are used. 

[0127] A reaction temperature is usually about -20 to about 150°C, preferably about 0 to about 100°C. A reaction 
time is usually about 5 minutes to about 24 hours, preferably about 10 minutes to about 5 hours. 
[0128] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 

45 such as recrystallization, distillation, chromatography and the like. 

[0129] Compound (lb) can be obtained by condensing Compound (X) with Compound (XI). This reaction is performed 
in the presence of a base if desired. 

[0130] An amount of a base to be used is about 0.8 to about 30 moles, preferably about 1 to about 1 0 moles relative 
to 1 mole of Compound (X). 

[0131] As the "base", for example, there are basic salts such as sodium carbonate, potassium carbonate, cesium 
carbonate and the like, inorganic bases such as sodium hydroxide, potassium hydroxide and the like, aromatic amines 
such as pyridine, lutidine and the like, tertiary amines such as triethylamine, tripropylamine, tributylamine, cyclohexy- 
ldimethylamine, 4-dimethylaminopyridine, N,N-dimethylaniline,. N-methyipiperidine, N-methylpyrrolidine, N-methyl- 
morpholine and the like, alkali metal hydrides such as sodium hydride, potassium hydride and the like/metal amides 
such as sodium amide, lithium diisopropylamide, lithium hexamethyldisilazide and the like, metal alkoxides such as 
sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like. 

[0132] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, aliphatic hydrocarbons, 
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2 moles relative to 1 mole of Compound (XIV). 

[0144] As the "halogens", there are bromine, chlorine, iodine and the like. 

[0145] As the "metal halide", there are copper halide such as copper (II) bromide, copper (II) chloride and the like. 
[0146] An amount of a base to be used is about 1 to about 10 moles, preferably about 1 to about 3 moles relative to 

5 1 mole of Compound (XIV). 

[0147] As the "base", for example, there are alkali metal such as sodium hydroxide, potassium hydroxide, lithium 
hydroxide and the like, basic salts such as sodium carbonate, potassium carbonate, cesium carbonate, sodium hydro- 
gencarbonate, sodium acetate and the like, aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine, tripropylamine, tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-dimeth- 

10 ylaniline, N-methylpiperidine, N-methylpyrroJidine, N-methylmorpholine and the like. 

[0148] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, esters, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles, sulfoxides, organic acids, aromatic 
amines or a mixture of two or more of them and the like are used. 

is [0149] A reaction temperature is usually about -20 to about 150°C. preferably about 0 to about 100°C. A reaction 
time is usually about 5 minutes to about 24 hours, preferably about 10 minutes to about 5 hours. 
[0150] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recryslallization, distillation, chromatography and the like. 

20 [0151] Compound (XVI) can be obtained by condensing Compound (XV) and Compound (VIII). This reaction is 
performed optionally in the presence of a base. 
[0152] In Compound (XV), Hal represents halogens. 

[0153] When Compound (VIII) is commercially available, it can be used as it is, or is obtained by the method known 
per se or a method according to the known method, or further by a method shown by the following reaction formula 3. 
25 [0154] An amount of Compound (VIII) to be used is about 0.5 to about 3 moles, preferably about 0.8 to about 2 moles 
relative to 1 mole of Compound (XV). 

[0155] An amount of a base to be used is about 1 to about 30 moles, preferably about 1 to about 10 moles relative 
to 1 mole of Compound (XV). 

[0156] As the "base", for example, there are basic salts such as sodium carbonate, potassium carbonate, cesium 
30 carbonate, sodium hydrogencarbonate, sodium acetate and the like, aromatic amines such as pyridine, lutidine and 
the like, tertiary amines such as triethylamine, tripropylamine, tributylamine, cyclohexyldimethylamine, 4-dimethylami- 
nopyridine, N,N-dimethylaniline, N-methylpiperidine, N-methylpyrrolidine, N-methylmorpholine and the like. 
[0157] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
ps carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles or a mixture of two or more 
of them and the like are used. 

[0158] A reaction temperature is about -5 to about 200°C } preferably about 5 to about 150°C. A reaction time is 
usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0159] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
40 can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 

[0160] Compound (XVII) is obtained by deprotecting Compound (XVI) using an acid or a base. 

[0161] An amount of an acid or a base to be used is about 0.1 to about 50 moles, preferably about 1 to about 20 

moles relative to 1 mole of Compound (XVI). 

45 [0162] As the "acid", for example, mineral acids such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
like, Lewis acids such as boron trichloride, boron tribromide and the like, the use of Lewis acid together with thiols or 
sulfides, organic acids such as trifluoroacetic acid, p-toluenesulfonic acid and the like are used. 
[0163] As the "base", for example, metal hydroxides such as sodium hydroxide, potassium hydroxide, barium hy- 
droxide and the like, basic salts such as sodium carbonate, potassium carbonate and the like, metal alkoxides such 

so as sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like, organic bases such as triethylamine, 
imidazole, formamidine and the like are used. 

[0164] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, alcohols, ethers, 
aromatic hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides, water or a mixture of two or 
55 more of them and the like are used. 

[01 65] A reaction time is usually about 1 0 minutes to about 50 hours, preferably about 30 minutes to about 1 2 hours. 
A reaction temperature is about 0 to about 200°C, preferably about 20 to about 120°C. 

[0166] Compound (Ic) can be obtained by condensing Compound (XVII) with Compound (XVIII) optionally in the 
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such as recrystallization, distillation, chromatography and the like. 

[0180] Compound (VIII) is obtained by hydrolysing Compound (XX) using an acid or a base. 

[0181] An amount of an acid or a base to be used is about 0.1 to about 50 moles, preferably about 1 to about 20 

moles relative to 1 mole of Compound (XX). respectively. 

5 [0182] As the "acid", for example, mineral acids such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
like, Lewis acids such as boron trichloride, boron tribromide and the like, the use of Lewis acid together with thiols or 
sulfides, organic acids such as trifluoroacetic acid, p-toluenesulfonic acid and the like are used. 
[0183] As the "base", for example, metal hydroxides such as sodium hydroxide, potassium hydroxide, barium hy- 
droxide and the like, basic salts such as sodium carbonate, potassium carbonate, sodium acetate and the like, metal 

10 alkoxides such as sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like, organic bases such as 
triethylamine, imidazole, formamidine and the like are used. 

[0184] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, alcohols, ethers, 
aromatic hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides, water or a mixture of two or 
is more of them and the like are used. 

[0185] A reaction time is usually about 10 minutes to about 50 hours, preferably about 30 minutes to about 12 hours. 
A reaction temperature is about 0 to about 200°C, preferably about 20 to about 120°C. 

[01 86] Compound (VII I) can be obtained by treating Compound (XXI) with hydrogen sulfide in the presence of a base. 
[0187] An amount of hydrogen sulfide is about 1 mole to about 30 moles relative to 1 mole of Compound (XXI). 
[0188] An amount of a base to be used is about 1 to about 30 moles, preferably about 1 to about 1 0 moles relative 
to 1 mole of Compound (XXI). 

[01 89] As the "base", for example, there are aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine, tripropylamine, tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-dimeth- 
ylaniline, N-methylpiperidine, N-mcthylpyrrolidine, N-mcthylmorpholine and the like, ammonia and the like. 
[0190] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, aromatic amines or a mixture of two or more of them 
and the like are used. 

[01 91 ] This reaction is performed under atmospheric pressure or under pressurized condition. A reaction temperature 
is usually about -20 to about 80°C, preferably about -10 to about 30°C. A reaction time is usually about 5 minutes to 
about 72 hours, preferably about 0.5 to about 30 hours. v 
[0192] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 

[0193] Compound (VIII) can also be obtained by treating Compound (XXII) with phosphorus pentasulfide or Lawe- 
sson's reagent. 

[0194] An amount of phosphorus pentasulfide or Lawesson's reagent to be used is about 0.5 to about 10 moles, 
preferably about 0.5 to about 3 moles relative to 1 mole of Compound (XXII). 

[0195] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons or a mixture of two or more of them and the like are 
used. 

[0196] A reaction time is usually 10 minutes to about 50 hours, preferably about 30 minutes to about 12 hours. A 
reaction temperature is usually about 0 to about 150°C, preferably about 20 to about 120°C. 
45 [0197] Although a product (VIII) can be used as the reaction solution itself or as a crude product in the next reaction, 
it can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 

[0198] When Compound (I) (including Compound (la), (lb) and (lc)) is acylamino compound, an objective compound 
can be also obtained by subjecting the corresponding amine compound to an acylating reaction known per se. 
so [01 99] For example, among Compound (I) , a compound wherein R 1 is acylamino group optionally having substituents 
is obtained by reacting the corresponding 2-thiazolamine and an acylating agent optionally in the presence of a base 
or an acid. 

[0200] An amount of an acylating agent to be used is about 1 to about 5 moles, preferably about 1 to about 2 moles 
relative to 1 mole of the corresponding 2-thiazolamine. 

[0201] As the "acylating agent", for example, there are carboxylic acids corresponding to an objective acyl group or 
a reactive derivative thereof (for example, acid halide, acid anhydride, ester and the like) and the like. 
[0202] An amount of a base or an acid to be used is about 0.8 to about 5 moles, preferable about 1 to about 2 moles 
relative to 1 mole of the corresponding 2-thiazolamine. 
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usually 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0223] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization. distillation, chromatography and the like. 

[0224J Alternatively, Compound (Ic) is also obtained by a method shown by the following reaction formula 5: 



[Reaction formula 5] 

10 




[0225] Compound (XXIII) is obtained by deprotecting Compound (XIV) using an acid or a base. 

[0226] An amount of an acid or a base to be used is about 0.1 to about 50 moles, preferably about 1 to about 20 

moles relative to one mole of Compound (XIV), respectively. 

[0227] As the "acid", for example, mineral acids such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
like, Lewis acids such as boron trichloride, boron tribromide and the like, the use of Lewis acid together with thiols or 
sulfides, organic acids such as trifluoroacetic acid, p-toluenesuffonic acid and the like are used. 
[0228] As the "base", for example, metal hydroxides such as sodium hydroxide, potassium hydroxide, barium hy- 
droxide and the like, basic salts such as sodium carbonate, potassium carbonate and the like, metal alkoxides such 
as sodium methoxide, sodium ethoxlde, potassium tert-butoxide and the like, organic bases such as triethylamlne, 
imidazole, formamidine and the like are used. 

[0229] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, alcohols, ethers, 
aromatic hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides, water or a mixture of two or 
more of them and the like are used. 

[0230] A reaction time is usually about 1 0 minutes to about 50 hours, preferably about 30 minutes to about 1 2 hours. 
A reaction temperature is about 0 to about 200°C, preferably about 20 to about 120°C. 

[0231] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 

[0232] Compound (XXIV) is obtained by condensing Compound (XXIII) and Compound (XVIII) optionally in the pres- 
ence of a base. 
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amines such as pyridine, lutidine and the like lediarv emT.. T Potassium hydroxide and Ihe like, aromatic 
c^oh.xyttima.hy.amine, Wma^am^rM^^ralSn? 'STZT*' •*"»*«•<•■ .ribatyi.mine, 

a «k- Tha ao,va„» t no, pJS^ZT.C^ « » f, »» ce o, an hen sofceM ,„ 
can d., s o,a,ad, 9 rom Lra:*„rk,^ -d. orodao, in ,he nan, ration, . 

i nj. rir,r:„?i:ror P :rrxxr; ) , ° be — ,s ab °" < - — ■ — . . ado. 

1 mole of Compound (XXIV). b0Ut 1 ° mo,es ' P ref *rably about 1 to about 3 moles relative to 

genearbonate. sodium acetate and the like, aromatic amSs such 1J n I *' cesium carbo ^te, sodium hydro- 
such as triethylamine. tripropylamine. tributylamine cycte^ J"*' 6 and the ,ike ' tertiary amines 

hydrocarbons, aliphatic hydrocarbons/amides, ha cgenated hv > f ' f ° r examDle - eth ^ asters, aromatic 
amines or a mixture of two or more of them and meTketre used ' SlJ ' f ° XideS ' W9mto aCidS ' aromatic 

[0246] A reaction temperature is usually about -20 to about iLr „«, u, 

.me is usually about 5 minutes to about 24 hours 0^^^?/ ab ' y ab ° Ut 0 t0 about 100 ° c - A reaction 
[0247] Although a product can be used a i Z JHZ \ a 1 ° mmutes t0 about 5 hour s. 
can b 6 isolated from (he ^ ^X^S^^^ - pr ° duct in ^ "« -action, it 
rn^f recr V stalli2a «°". distillation, chromatography an.! i?he eaS " y PUrified by a SeDaratin 9 ™ a "* 

E.I ? C ° mpound ( XXV >> Hal represents halogens. 

^^iyr^SS^'^ "~ iS ««* 0 5 * ab - 3.0 mo.es, preferably about 0.8 to about 2 
to fit ToZl^T ^ US6d iS 1 10 — 30 mo.es, preferably about , ,o about , 0 mo.es re.ative 

the l.ke tertiary amines such as triethylamine, Wpropytmine tll^T ^ 88 Pyridine ' lutidi "* a "< 

nopynd.ne, N.N-dimethylaniline, N-methylpiDeridine N ml^h' nbutylam,ne ' ^lohexyldimethylamine, 4-dimethylami- 
[0253, ,t is advantageous tha. this SSSST^S^ l^Z^TZ ^^^^ «nd the .ike. % ™ 
a reaction. The solvent is not partiou.arly limited as iZ as a ~~ ° ,Vem ° r the presence of an "»rt solvent for 

=andr^~^ 
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[0255] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. Thereafter, if desired, compounds other than a com- 
pound wherein R 4 is hydrogen atom may be synthesized by performing alkylation or acylation. 



10 



[Reaction formula 6] 

N'^^^l 1 ) Base 

(tol.^k^™ 2) R'COI (V) „„ 



.XXX 



Halogenation 



(XXVI) 



(XXVII) 
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Hal' 




R'CSNH- (VIII) 



Hal' 




(XXVIII) 



[0256] Compound (XXVII) is obtained by treating Compound (XXVI) with a base and condensing the obtained com- 
pound with Compound (V). 

[0257] In Compound (XXVI), Hal' represents halogen atoms such as fluorine, chlorine, bromine and iodine. 
[0258] An amount of a base to be used is about 0.8 to about 5 moles, preferably about 1 to about 1 .2 moles relative 
to 1 mole of Compound (XXVI). 

[0259] As the "base", for example, alkyllithiums such as n-butyllithium and the like, metal amides such as sodium 
amide, lithium diisopropylamide, lithium hexamethyldisilazide and the like are used. 

[0260] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, aliphatic hydrocarbons, 
aromatic hydrocarbons, ethers or a mixture of two or more of them and the like are used. 

[0261] A reaction temperature is usually about -78 to about 60°C, preferably about -78 to about 20°C. A reaction 
time is usually about 5 minutes to about 24 hours, preferably about 0.5 to about 3 hours. 

[0262] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 

[0263] Compound (XXVIII) is obtained by treating Compound (XXVII) with halogens or a metal halide. This reaction 
is performed optionally in the presence of a base or a basic salt. 

[0264] In Compound (XXVII), Hal' represents halogens such as fluorine, chlorine, bromine and iodine. 

[0265] An amount of halogens or a metal halide to be used is about 1 to about 5 moles, preferably about 1 to about 

2 moles relative to one mole of Compound (XXVII). 

[0266] As the "halogens", there are bromine, chlorine, iodine and the like. 

[0267] As the "metal halide", there are copper halide such as copper (II) bromide, copper (II) chloride and the like. 
[0268] An amount of a base to be used is about 1 to about 1 0 moles, preferably about 1 to about 3 moles relative to 
1 mole of Compound (XXVII). 

[0269] As the "base", for example, there are alkali metals such as sodium hydroxide, potassium hydroxide, lithium 
hydroxide and the like, basic salts such as sodium carbonate, potassium carbonate, cesium carbonate, sodium hydro- 
gencarbonate, sodium acetate and the like, aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such astriethylamine, tripropylamine, thbutylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine, N,N-dimeth- 
ylaniline, N-methylpiperidine, N-methylpyrrolidine, N-methylmorpholine and the like. 

[0270] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, esters, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles, sulfoxides, organic acids, aromatic 
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amines or a mixture of two or more of them and the like are used 

[0272] Although a product can h* . ,«lw „ * Preferably about 1 0 m,nute s to about 5 hours. 
• can be ^atedfUh^ crude produo, in the next reaction, it 

such as recrystal.ization, disti.lation, chromatography a n< ^ I th^ke eaS " y by 3 S6paratin9 means 

» S - aZ^ cT^^ "J? - — — and iodine, 

relative to 1 mole of Compound (XXVIII) ° 5 * ab ° Ut 3 ™ les ' P ref ^ably about 0.8 to about 2 moles 

* SS-i'SS,? ^ iS 3b0Ut 1 10 ab0Ut 30 P-ferably about 1 to about 10 moles re.ative 

^a^ potassium carbonate, cesium 

the like, tertiary amines such as triethylamine 'wb™Z£Z£ tl T,' am ' neS SUCh aS Pyridine ' ,utidine and 

nopyridine, N,N-dimethylani.ine N-me hlipe "dinJ ?! ' V , T™' cyclohe *y' d ™ethylamine, 4-dimethy.ami- 
[0278] ,t is advantageous tha thl ^acTon ^J^X^^ N -™W™W™ and the like, 
a reaction. The solvent is not piS^w^^rSS' °J PreSSnCe ° f an inert S0 ^ ent < or 

=2 - a ^^^ ™ product in the _ reaction B 

38 reCrysta,lizati -> "tion, rtJLi^^'^^^^^^Wn,,^ 
I P-c^ -in o, carboxy, h y drox y as substituents, 

and, after reaction, a desired compound ca , be obtained I bv ~Z I ? ♦ intr ° dUC6d in, ° these ^ps 

[0282] As a protecting group for amino or extmnte f^^T ° teCtm9 9r0Ups if needed 
the .ike), phenylcarbonyl Cl ' 2KS2£SSS£2 m^* alKyl ; Carb ° nyl < for exam P'^ ^etyl, propiony, and 
-oxycarbony,, a " d *. like), pheny- 

may have substituents, respectively, are used As these suShtntc h T S) ' tntyl ' phthaloyl and the like which 
bromine, iodine and the like), c, B ^J^Lw^e^T^' hal0 . 9en , atoms < for e * am P la . «"orine, chlorine, 
are used and the number of substituerts te J I to 3 P Pr ° PI ° ny1, Va,eryl and the ,ike >' nitr ° a " d the like 

substituents, halogen atoms VSLZXSiT^ tZT^T^T' ara -ed'i these 

(for example, acetyl, propiony., bolytaJK^S^^^^ErS^' SET" 6 f ° rmy '' Cl " 6 alky '- ca *°nyl 
J. m. Co ary, ( for example, phenyl, na'phthy. - 

^^"KS^^TEZ SrSST- ?" T (f ° r 6Xamp,e ' "*»*. Propy-, isopropyl, buty, 
acetyl, propiony, and the like")' ^^^^'^^^ '^f^'' ^ alky, - Carbonyl kSLJS 
like), tetrahydropyranyl, tetrahydrofuranyl. sTty. an Uhe S^SS^ST benzyl0 ^ a *°nyl and the 

these substituents, halogen atoms (for example fluor ne SLil? „ V , V * substltuents . respectively, are used. As 
™W ethy., tert-buty^^ 

thismithodisuseda™ 

hydrazine, sodium N-methyldithiocarbamate teSSLmmfniZ « 'w the Ul,raVi ° let ray ' "^razlne, phenyl- 

of reduction is used. ' tetrabut y ,am ™™um fluor.de, palladium acetate and the like or a method 

Sn,^ performing the known depletion, 

alone or in a combination of two or more of them t these TZnTZ 7™ Muent eX ° hanae reactio " 
1 4, vol. 1 5, 1 977 (Maruzen Press) are adopted ' reaCt '° nS deSCribed in Shinjikkenkagakukoza 

[0287] As the above -a.coho.s-, for example, there are methane,, ethane., propane,, isopropanol, tert-butano, and 
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[0288] As the above "ethers", for example, there are diethyl ether diisopropyl ether diphenyl ether, tetrahydrofuran, 
dioxane ; 1 ,2-dimethoxyethane and the like. 

[0289] As the above "halogenated hydrocarbons", for example, there are dichloromethane, chloroform, 1,2-dichlo- 
roethane, carbon tetrachloride and the like. 
s [0290] As the above "aliphatic hydrocarbons", for example, there are hexane, pentane, cyclohexane and the like. 
[0291] As the above "aromatic hydrocarbons", for example, there are benzene, toluene, xylene, chlorobenzene and 
the like. 

[0292] As the above "aromatic amines", for example, there are pyridine, lutidine, quinoline and the like. 
[0293] As the above "amides", for example, there are N,N-dimethylformamide, N,N-dimethylacetamide, hexameth- 
10 ylphosphoric triamide and the like. 

[0294] As the above "ketones", for example, there are acetone, methyl ethyl ketone and the like. 
[0295] As the above "sulfoxides", for example, there are dimethyl sulfoxide and the like. 
[0296] As the above "nitriles", for example, acetonitrile, propionitrile and the like. 

[0297] As the above "organic acids", for example, there are acetic acid, propionic acid, trifluoroacetic acid and the like. 

is [0298] When a desired product is obtained in a free form by the above reaction, it may be converted into a salt 
according to the conventional method or, when a desired product is obtained as a salt, it can be converted into a free 
form or another salt according to the conventional method. Compound (I) thus obtained can be isolated and purified 
from the reaction solution by the known means, for example, trans-solvation, concentration, solvent extraction, frac- 
tional distillation, crystallization, recrystallization, chromatography and the like. 

20 [0299] When Compound (I), (la), (lb), (Ic) or (Id) is present as a configurational isomer, diastereomer conformer or 
the like, each can be optionally isolated by the above separation and purification means. In addition, Compound (I), 
(la), (lb), (Ic) or (Id) is in the form of its racemate, they can be separated into S- and R-forms by any conventional 
optical resolution. 

[0300] When Compound (I), (la), (lb), (Ic) or (Id) exists stereoisomer, both the isomers alone and mixtures of each 
25 isomers are included in the scope of the present invention. 

[0301] In addition, Compound (I), (la), (lb), (Ic) or (Id) may be hydrated or anhydrated. 
[0302] Compound (I) may be labeled with an isotope (for example, 3H, 14 C, 35 S) or the like. 

[0303] A prodrug of Compound (I) refers to a compound which is converted into Compound (I) by an enzyme, gastric 
acid or the like underthe physiological conditions, that is, a compound which undergoes enzymatic oxidation, reduction, 

30 hydrolysis or the like to be converted into Compound (I), and a compound which undergoes hydrolysis or the like by 
gastric acid or the like to be converted into Compound (I). As a prodrug of Compound (I), there are a compound in 
which an amino group of Compound (I) is acylated, alkylated or phosphorylated (for example, a compound in which 
an amino group of Compound (I) is eicosanoylation, alanylation, pentylaminocarbonylation, (5-methyl-2-oxo-1 ,3-diox- 
olen-4-yl)methoxycarbonylation, tetrahydrofuranylation, pyrrolidinylmethylation, pivaloyloxymethylation, tert-butyla- 

35 tion); a compound in which a hydroxy group of Compound (I) is acylated, alkylated : phosphorylated or boronylated (for 
example, a compound in which a hydroxy group of Compound (I) is acetylated, palmitoylated, propanoylated, pival- 
oylated, succinylated, fumarylated, alanylated, dimethylaminomethylcarbonylated); a compound in which a carboxy 
group of Compound (I) is esterified or amidated (a compound in which a carboxy group of Compound (I) is ethylester- 
ified, phenylesterified, carboxymethylesterified, dimethylaminomethylesterified, pivaloyloxymethylesterified. ethoxy- 

40 carbonyloxyethylesterified, phthalidylesterified, (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methylesterified, cyclohexyloxycar- 
bonylethylesterified, methylamidated); and the like. These compounds can be prepared from Compound (I) by the 
method known per se. 

[0304] Alternatively, a prodrug of Compound (I) may be a compound which is changed into Compound (I), (la), (lb), 
(Ic) or (Id) underthe physiological conditions described in "lyakuhin no kaihatsu", published by Hirokawashoten in 
45 1990, vol.7, Melecular Design, pages 163-198. 

[0305] Compound (I) of the present invention shows the high affinity for adenosine receptor, in particular, A 3 receptor 
and has the low toxicity and little side effect and, therefore, is useful as a safe drug. 

[0306] A pharmaceutical composition of the present invention containing Compound (I) shows an excellent adenosine 
A 3 receptor antagonistic activity to a mammal (for example, mouse, rat, hamster, rabbit, cat, dog, cow, sheep, monkey, 

so human being and the like) and is also excellent in (oral) absorption, (metabolism) stability and the like and, therefore! 
can be used as an agent for preventing or treating adenosine A 3 receptor-related diseases, for example, asthma! 
allergic disease, inflammation, Addison's disease, autoimmune hemolytic anemia, Crohn's disease, psoriasis, rheu- 
matism, central nervous disease (for example, cerebrovascular disease such as cerebral hemorrhage, cerebral infarc- 
tion, head trauma, spinal trauma : brain edema, multiple sclerosis and the like), neurodegenerative disease (for exam- 

55 pie, Alzheimer's disease, Parkinson's syndrome, amyotrophic lateral sclerosis (ALS)), diabetes and the like. Preferably, 
Compound (I) is an agent for preventing or treating central nervous disease, asthma, allergic disease and the like. 
[0307] Compound (I) of the present invention also shows an excellent p38 MAP kinase inhibitory activity and TNF- 
ct inhibitory activity (TNF-cc production inhibitory activity, TNF-a action inhibitory activity) and is also useful as a safe 
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— containing Compound (,) can be used 
arthntis (for examp.e, rheumatoid arthritis, o^^^tS^Z T ™ F "° re ' ated d,,eaM ' for e * am P |e - 
example, sepsis, septic shock, endotoxin shock Gram-neaaXf^ 

disease (for example, Crohn's disease, ulcerative coS 2ml, P ' Sh ° Ck s y ndrome >. inflammatory bowel 
monia, silicosis, pulmonary sarcoidosis, pulmonaT u^ 

•nfectron, carcinocachexia, cachexia derived from^acaSS^^ ^ * ^ eXamp,e ' cachexia deriva <* from 
Creutzfeldt-Jakob disease, virus infection (for exa^npl v rus SEE Syndr ° me < A,DS)) ' Venosclerosis, 

pesv.rus and the like), atopic dermatitis, i^cT^ influenzal, her- 

card.ac infarction, congestive heart failure. hepaWis TnsoZZTal T encephalo P ath y. meningitis, angina, 
coagu.ation and the like to a mammal (for exampte mous^ " T^Z'lTl^^' dissemina ^ intravascu.a 
being and the like). Preferably, Compound (l)7s used Z t T !T ' ^ d ° 9 ' C0W ' shee P> monka v. human 
[0309] Apreparationofthep^esentrentioncon^nS 
oral.y or parenteral* (for examp.e, locally, recta..y o ^ 

a pharmacologically acceptable carrier into f or examo e nh!^f V ? &) 35 A ' S ° rby mixin 9 Compound (I) with 

film coated-tablet and the like), powders granules c? DS ^ 
.cries, sustained releasing preparations anE^ 

of pharmaceu.ica. preparations. A con.ent of Compound ! ^ n0rma ^ used * Preparation 

100% by weight relative to the whole preparation A dose s mlZTr 7 Z ^ PreSem inVenlion is abou < 0.01 .o 

of administration, diseases and the like and the preparatfon ma T T^'" 9 UP ° n an ad ™^ation subject, route 

omstte agent, for examp.e, as an ora. agent tc a a^hmToaZt / ^T^' 35 a " adenosine A 3 ^ceptor antag 
ingredi C ^ 

[0310] As a pharmacologically acceptable carrier which mav S?2?f 9 P * onceora few times per day. 
invention, there are the conventions, various organic o no™I , " f ° r PrGparin9 a P'Wion of the present 
excipient, .ubricant, binder and disintegrating Ten i 'SoZZ™ * pharmac « material, for examp.e, 
agent, isotonic^ bulf*r«,d. 0 « h to g ai ntln 8 |l XX^r^^ °' agent ' 
preservative, antioxidant, colorant, sweeting agent aS2, n « T ' ^ additiv ^ such as the conventional 
used at an appropriate amount. 9 9 * adsorb,n 9 a 9 en ». wetting agent and the like can be appropriately 

srii^ 

oil, Cite oi, and the Nkl" ** a "°nol, propylene glyco,, macrogo,, sesame of, corn 

[031 7] As a suspending agent, for example ?«L f carbona te, sodium citrate and the like 

Preparation Example ano Too, ExCteTSt th«. . * ° '" e " > "°" ,in « Exampl.s E,aav,,a, 

[0325, APPreviaaon, psa'p «JSSS STp^^r ' Pr0Vi * a 
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Examples 





Reference Example 1: 2-phenylmethyloxy-4-methylpyridine 

[0326] Sodium hydride (60% paraffin dispersion, 5.0g, 120 mmol) was washed with hexane (5 mL) twice and sus- 
pended in tetrahydrofuran (200 mL). To this suspension was added dropwise a solution of benzyl alcohol (14 g, 120 
mmol) in tetrahydrofuran (50 mL) at 0°C and then, the mixture was allowed to warm up to room temperature with stirring 
for .15 minutes. To this solution was added a solution of 2-bromo-4-methylpyridine (19.5 mL, 110 mmol) in tetrahydro- 
furan (50 mL) and heated to reflux for 14 hours. To the reaction mixture was added water (200 mL) and extracted with 
ethyl acetate. The extract was dried and the solvent was distilled off. The crude product was distilled under reduced 
pressure to obtain 13 g of the title compound (67 mmol, yield 67%). 
[0327] Boiling point 1 1 6-1 1 8°C (400 Pa) 

[0328] 1H-NMR (CDCI 3 ) 6:2.30 (3H, s), 5.37 (2H, s), 6.63 (1 H, s), 6.72 (1 H, d, J=5.IHz), 7.29-7.50 (5H, m), 8.03 (1 H, 
d,J=5.1Hz) 



30 Reference Example 2: N- (3,5-dimethylbenzoyl)propyleneimine 

[0329] 3,5-Dimethylbenzoic acid (25 g, 0. 1 7 mol) and N ,N-dimethylformamide (0.1 mL) were added to thionyl chloride 
(50 mL) at 0°C. The mixture was heated to reflux for 2 hours. The excess thionyl chloride was distilled off under reduced 
pressure and toluene (50 mL) was added to the residue. Toluene was distilled off under reduced pressure to obtain 

35 oily 3,5-dimethylbenzoyl chloride. A solution of propyleneimine (14 mL, 0.18 mol) in tetrahydrofuran (160 mL) was 
added to 1 N aqueous sodium hydroxide (1 80 mL). To the solution was added dropwise 3,5-dimethylbenzoyl chloride 
at 0°C. After complete addition, the mixture was further stirred for 30 minutes. The reaction mixture was extracted with 
ethyl acetate. The extract was dried and the solvent was distilled off to obtain 31 g of the title compound (0 16 mol 
yield 99%). 

40 [0330] Oily product 

[0331] 1 H-NMR (CDCI 3 ) 5:1.39 (3H, d, J=5.5Hz) : 2.13 (1H, d, J=3.7Hz), 2.37(6H, s), 2.47-2.62 (2H, m), 7.19 (1H, 
s), 7.64 (2H,s) 

Reference Example 3: 1- (3, 5-dimethylphenyl)-2-(2-phenylmethyloxy-4-pyridyl) ethanone 

45 

[0332] A solution of diisopropylamine (9.6 mL, 69 mmol) in anhydrous tetrahydrofuran (60 mL) was cooled to -50°C 
and a solution of 1 .6 M n-butyllithium in hexane (43 mL, 69 mmol) was added dropwise with stirring. After complete 
addition, the mixture was stirred for 10 minutes and subsequently a solution of 2-phenylmethyloxy-4-methylpyridine 
(1 2 g, 62 mmol) in anhydrous tetrahydrofuran (12 mL) at -30°C. After additional stirring for Ih, a solution of N-(3,5-dimeth- 

50 ylbenzoyl)propyleneimine (12 g, 62 mmol) in anhydrous tetrahydrofuran (1 2 mL) was added at -30°C. After complete 
addition, the resulting mixture was allowed to warm up to room temperature and the mixture was stirred for 2 hours. 
Water (60 mL) was added to the reaction mixture and extracted with ethyl acetate. The extract was washed with water, 
dried and the solvent was distilled off. The residue was purified by silica gel column chromatography (hexane-ethyl 
acetate, 5:1) to obtain 9.1 g of the title compound (27 mmol, yield 44%). 

55 [0333] Oily product 

[0334] 1H-NMR (CDCI 3 ) 8:2.37 (6H,s), 4.20 (2H, s), 5.37 <2H, s), 6.72 (1H, s), 6.81 (1H, d, J=5.1Hz), 7.22 (1H, s), 
7.30-7.49 (5H, m), 7.59 (2H, s), 8.12 (1 H, d, J=5.1 Hz) 
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SOS!! e^f < 3 3 * - -o.) was dissolved in acetic 

The precipitated crude crystals ^SS^I^^^^i;^ ^ '° r 30 minutes - 

compound (9.8 mmol, yield 98%). 3Shed w,,h d,ethvl ether to obtain 4.8 g of the title 

[0336] mp. 88-90°C 

Reference Example 5: N-(4-methoxybenzoyl)propyleneimin e 
Sde^ 

tetrahydrofuran (1 00 mL) at 0°C. After complete Son llTZ! 4 " m f ^f^ 1 cr "oride (51 g, 0.30 mol) in 
mixture was extracted with ethyl acetate. ThTe^fcZ^iZTfZ^ TV 30 minutes ' The react '°" 

title compound (0.26 mol, yield 86%) d and the SOlvent was distil,ed off to obtain 49 g of the 

[0338] Oily product 

Ea^Z S^esST * J " 5 6M2) ' 4 ^ ~ m>. m 4 s.s4 (2H , 

Reference Ex.mp.e 6: , l^^W^^^^^.^^ 

dropwise with 

was cooled to -78°C. A solution of N-(4-m e tho^„^,S^r a !!? ,,, ' e ? 3 ° m ' nU,eS - A " d ,hen ' the mixture 

added dropwise to the mixture. After complete Sto thS anhydroiJS tetrahydrofuran (50 mL) was 

(100 mL) and diisopropy, et her (300 ^we^ Water 

collected by fixation. The crude crystals w^re rec " t aLed mm ? ?T? reS °' tin9 Cmde Cr V Stals were 

compound (67 mmol, yield 69%) recrystall.zed from tetrahydrofuran-hexane to obtain 23 g of the title 

30 [0341] mp. 187-190°C 

Reference Examp.e 7: ^-fa-amino^-f^methoxyphenyD-l.a-thiazol-S-ylJ-s-pyridy.amine 

m.nutes. The reaction mixture was concentra^The L 6 W3S Stirred at room temperature for 30 

was added thiourea (i ., g , 14 mmol) and^ylam^ « ', TT "^"^ (4 ° mL) 3nd t0 the solution 

80°C for2 hours. The reaction mixture was coolpVt« Z , ' °° Were added and the was stirred at 

nyarogencartK,nate(200m^^ 

with water. 2N hydrochloric acid (35 mL) w as added to h5 9 ' C °" eCted by filtration and ^shed 

The reaction mixture was cooled to roorr^mpe^re ^ Tr.ZTl^^ M * 100 ° C ,or45 mi ™tes. 
saturated aqueous solution of sodium h^^Z^'SS^^ TT hydr ° Xide < 10 mL > and a 

collected by filtration, and were washed wit water tZ^T^ , added ' The reSU,tin9 crude c ^ were 
g of the title compound (9.1 mmol, yield 69%) °* WWe recr y sta,,i2ed '™ ethanol to obtain 2 7 

« [0343] mp. 251-254-C 

Reference Example 8: 2-(2-amin 0 .4-pyridyl)-1-(4.methoxypheny.)ethanone 
[0344] 2N-hydrochloric acid (30 mU wa* «hh«h t~ < 
ethanone (6, g, 18 mmol) andihe ^Tw£2££ S 

temperature and, thereafter, 8N-aqueous sodium hydmx d HC n I * m Was cooled to room 

f.ltered and washed with water. The crude crystals were Slit „ i 7 8dded The reSU,tin 9 crude o^tals were 
the title compound (16 mmol, yield 92%) re orystall,zed from tetrahydrofuran-hexane to obtain 4.0 g of 

[0345] mp. 170-1 74°C 

Reference Exemp.e 9: ^-^Y^o^^^^^^ 

to**, ^^^^^^^^^^^^^^ 
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of 2-(2-amino-4-pyridyl)-1-(4-methoxyphenyl)ethanone (3.8 g, 16 mmol) in N t N-dimethylacetamide (80 mL) and the 
mixture was stirred at 70°C for 12 hours. After the reaction mixture was cooled to room temperature, water (50 mL) 
was added. The mixture was extracted with ethyl acetate and the organic layer was washed with a saturated aqueous 
solution of sodium chloride. The layer was dried over magnesium sulfate, filtered and concentrated. The residue was 
dissolved in tetrahydrofuran (80 mL) and methanol (20 mL) and 1N-aqueous solution of sodium hydroxide (50 mL) 
was added. The mixture was stirred at room temperature for 3 hours. The reaction mixture was concentrated and water 
(100 mL) was added. The mixture was extracted with ethyl acetate and the organic layer was washed with a saturated 
aqueous solution of sodium chloride. The layer was dried over magnesium sulfate, filtered and concentrated. The 
residue was recrystallized from ethyl acetate-hexane to obtain 3.1 g of the title compound (8.9 mmol, yield 57%). 
[0347] mp. 136-139°C 

Reference Example 10: 1-(3,5-dimethylphenyl)-2-(2-tert-butoxycarbonylamino-4-pyridyl)ethanone 

[0348] A solution of 2-tert-butoxycarbonylamino-4-methylpyridine (17 g, 82 mmol) in anhydrous tetrahydrofuran (250 
mL) was cooled to -78°C and a 1.6N solution of n-butyllithium in hexane (120 mL, 0.19 mol) was added dropwise with 
stirring. After complete addition, the mixture was stirred at 0°C for 30 minutes and cooled to -78°C. A solution of 
N-(3,5-dimethylbenzoyl)propyleneimine (21 g, 0.11 mol) in anhydrous tetrahydrofuran (50 mL) was added dropwise to 
the mixture. After complete addition, the mixture was stirred at room temperature for 2 hours. Water (100 mL) was 
added to the reaction mixture and extracted with ethyl acetate. The organic layer was washed with a saturated aqueous 
solution of sodium chloride, dried over magnesium sulfate, filtered and concentrated. The residue was recrystallized 
from tetrahydrofuran-hexane to obtain 13 g of the title compound (37 mmol. yield 46%). 
[0349] mp. 133-136°C 

Reference Example 11 : 2-(2-amino-4-pyridyl)-1 -(3, 5-dimethylphenyl) ethanone 

[0350] 2N-hydrochloric acid (50 mL) was added to 1 -(3,5-dimethylphenyl) -2- (2-tert-butoxycarbonylamino-4-pyridyl) 
ethanone (12 g, 36 mmol) and the mixture was stirred at 100°C for 1 hour. After the reaction mixture was cooled to 
room temperature, an 8N aqueous solution of sodium hydroxide (15 mL) was added and extracted with ethyl acetate. 
The organic layer was washed with a saturated aqueous solution of sodium chloride, dried over magnesium sulfate, 
filtered and concentrated. The residue was recrystallized from ethyl acetate to obtain 6.8 g of the title compound (28 
mmol, yield 77%). 
[0351] mp. 123-126°C 

Reference Example 12: 2-(2-benzoylamino-4-pyridyl)-1<(3,5-dimethylphenyl)ethanone 

[0352] Benzoyl chloride (7.5 g, 53 mmol) and 4-dimethylaminopyridine (1 .0 g,8.3 mmol) were added to a solution of 
2-(2-amino-4-pyridyl)-1-(3,5-dimethylphenyl)ethanone (6.4 g, 27 mmol) in N,N-dimethylacetamide (100 mL) and the 
mixture was stirred at 70°C for 12 hours. After the reaction mixture was cooled to room temperature, water (50 mL) 
was added. The mixture was extracted with ethyl acetate. The organic layer was washed with a saturated aqueous 
solution of sodium chloride. The layer was dried over magnesium sulfate, filtered and concentrated. The residue was 
dissolved in a mixed solvent of tetrahydrofuran (150 mL) and methanol (40 mL) and 1N aqueous solution of sodium 
hydroxide (50 mL) was added. The mixture was stirred at room temperature for 3 hours. The reaction mixture was 
concentrated, water (1 00 mL) was added and neutralized with 2N-hydrochloric acid and a saturated aqueous solution 
of sodium hydrogencarbonate. The mixture was extracted with ethyl acetate and the organic layer was washed with a 
saturated aqueous solution of sodium chloride. The layer was dried over magnesium sulfate, filtered and concentrated. 
The residue was purified by silica gel column chromatography (hexane-ethyl acetate, 2:1) to obtain 6.4 g of the title 
compound (19 mmol, yield 70%). 
[0353] Oily product 

[0354] 1 H-NMR (CDCI 3 ) 5 ; 2.39 (6H, s) : 4.33 (2H, s), 6.98 -7.01 (1H, m), 7.23 (1 H, s), 7.45-7.58 (3H, m), 7.63 (2H, 
s), 7.89-7.94 (2H : m), 8.21 (1H, d, J=5.2Hz), 8.36 (1H, s), 8.71 (1H, br) 

Reference Example 13 

[0355] According to Reference Example 5 and using 3-methylbenzoyl chloride and 3-methoxybenzoyl chloride, re- 
spectively, instead of 4-methoxybenzoyl chloride, the following Reference Example compounds 13-1 and 13-2 were 
synthesized. 
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Reference Example compound 13-1: N-(3-methylben7oyl)propyleneimine 
[0356] Oily product 

[S, SS) 6 1 1 39 * J=5 5H2) ' 214 <1 * * ^HZ). 2 .41 (3H. a). 2.51 - 2 .S6 (2H . m , 7.3.-7.39 

Reference Example compound 13- 2 : N-(3-methox y benzoyl)propyleneimine 
[0358] Oily product 

Reference Example 14 

seek? s^rss^rsr msbm - ~- 

Reforeooo Example compound ,4: 2-«-lon-buIoxyoanoony,aml n o-4-p y , Mv l H .,3.m.,hy,phe„yl,«h a „„„e 
[0361] mp. 144-146°C 

Reference Example 15: 4-(methylthio)thiobenzamide 

22 hours. Water (100mL) was added to the SSS J i 6 W3S Stlrred at room ^mperature for 

terials were filtered K^Z^^KS ethyl ^ Me < ,he inSolub,e ma " 

thereafter the solvent was r h T Saturated ac > ueous s ° lu «°" °' sodium chloride and dried and 

compound (yfeld 67 %) °" ^ *~ ""V™*- ^ *thyl acetate to obtain 10 g of the title 

[0363] mp. 176-178°C 

Reference Example 16: 

Reference Example compound 16-1 : 4-fluorothiobenzamide 
[0365] mp. 156-1 57°C 

Reference Example compound 16-2: 2-chlorothiobenzamide 
[0366] mp. 58-59°C 

Reference Example compound 16-3: Thiobutyramide 
[0367] Oily product 

ET ' H '" MR (CDCa * ° 99 <3H ' '' J - 76HZ »- ' •»•'* *«• «• « „„. b,.,. 7.77 „ „. 

Reference Example compound 16-4: Thiovaleramide 
[0369] Oily product 

K5J JSZZSZX * ° 94 <3H ' '■ J - 7 3H2> ' ' 3 '" " -* ' »1- 8H m,, „ (2H . ,, js7.7Hz), 6 92 
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Reference Example 17: 4-[2-methyl-4-(3-methylphenyl)-1 ,3-thia70l-5-yl]-2-pyridylamine 

[0371] Bromine (1 .0 mL, 1 8 mmol) was added to a solution of 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1 -(3-methyl- 
phenyl)ethanone (6.0 g, 1 8 mmol) in acetic acid (50 mL) and the mixture was stirred at room temperature for 30 minutes. 

5 The reaction mixture was concentrated. The residue was dissolved in N r N-dimethylformamide (50 mL) and to the 
solution was added thioacetamide (1 .4 g, 19 mmol) and the resulting mixture was stirred at room temperature for 20 
hours. To the reaction mixture was added a saturated aqueous solution of sodium hydrogencarbonate (200 mL) and 
extracted with ethyl acetate. The extract was dried and the solvent was distilled off. 2N-hydrochloric acid (30 mL) was 
added to the resulting solid and the mixture was stirred at 1 00°C for 1 hour. After the reaction mixture was cooled to 

*o room temperature, the mixture was basified with a 2N aqueous solution of sodium hydroxide (200 mL) and a saturated 
aqueous solution of sodiumhydrogen carbonate. The resulting mixture was extracted with ethyl acetate and the extract 
was washed with water. The extract was dried and concentrated. The residue was purified by silica gel column chro- 
matography (ethyl acetate) to obtain 2.8 g of the title compound (yield 54%). 
[0372] mp. 152-153°C 
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Reference Example 18: 



[0373] According to Reference Example 17 and using thiopropionamide and 4-(methylthio)thiobenzamide ; respec- 
tively, instead of thioacetamide, the following Reference Example compounds 18-1 and 18-2 were synthesized. 

Reference Example compound 18-1: 4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine 

[0374] mp. 144-1 46°C 

Reference Example compound 18-2: 4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ! 3-thiazol-5-yl]-2-pyridylamine 
[0375] mp. 181-183°C 
Reference Example 1 9: 

[0376] According to Reference Example 17 and using 1-(4-methoxyphenyl)-2-(2-tert-butoxycarbonylamino-4-pyri- 
dyl)ethanone instead of 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1-(3-methylphenyl)ethanone, the following Refer- 
ence Example compound 1 9 was synthesized. 

Reference Example compound 19: 4-[4-(4-methoxyphenyl)-2-methyl-1 ,3-thiazol-5-yl]-2-pyridylamine 
[0377] mp. 140-141 °C 
Reference Example 20: 

[0378] According to Reference Example 8 and using 2-(2-tert-butoxycarbonylamino-4-pyridyl) -1- (3-methylphenyl) 
ethanone instead of 1-(4-methoxyphenyl)-2-(2-tert-butoxycarbonylamino-4-pyridyl)ethanone, the following Reference 
Example compound 20 was synthesized. 

45 Reference Example compound 20: 2-(2-amino-4-pyridyl)-1 -(3-methylphenyl)ethanone 
[0379] mp. 119-120°C 

Reference Example 21 : 2-(2-amino-4-pyridyl)-2-bromo-1-(3-methylphenyl)ethanone hydrobromide 



[0380] Bromine (3.2 mL, 62 mol) was added to a solution of 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1 -(3-methyl- 
phenyl) ethanone (20 g, 61 mmol) in acetic acid (60 mL) and the mixture was stirred at 80°C for 2 hours. After the 
reaction mixture was cooled to room temperature, the precipitate was filtered to obtain 19 g (yield 81%) of the title 
compound. 
55 [0381] mp. 182-1 85°C 



43 

BIMSDOCID: <EP 1180518A1_L> 



EP1 180 518 A1 



Reference Example 22: 
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Reference Example compound 22: N-[4-f2-(3-methy,phenyl) -2-oxoethyl] -2-pyridylJbenzamide 
[0383] mp. 67-69°C 

Reference Examp.e 23: ^ 4- [ 2-(4-fluorophenyl)-4. ( 3-methy, P heny.)-1 ,3-,hiazo,-5-y,]-2-pyridy,amine 

was stirred at room temperature for 16 hours A ZiS^ T*^ 1 * (2 " 1 9 ' 13 mmol > and tne ™ture 

was added to the reaction mixture and ^^^S^Z^ ^^^^^^rbonate (200 mL) 
solvent was distilled off. The residue was 3Z HS^SE? T, L X aCState ' The ex1ract was dried the 
compound. ^crystallized from ethanol to obtain 3.9 g (11 mmol, yield 83%) of the title 

[0385] mp. 160-1 62°C 
Reference Example 24: 

Rrfar.no. Ex.mp.e compos 2 4-, : ^.(^hlo^ph^-O^Wph.ny,)., .3-.hi^,-5.„]. 2 .p yrlay , amine 
[0387] mp. 175-177°C 

Reference Example compound 24-2: 4-r4-(3-meth y i P heny.).2- P ropy.-1 .3-thiazo.-5-y,]-2-pyridylamine 
[0388] mp. 113-115°C 

- Reference Example compound 24-3: 4- [ 2-buty.-4-(3-methy,pheny.)-l ,3-thiazo,-5-y (] -2-pyridy,amine 
[0389] Oily product 

Reference Example 25: 2-fluoro-4-methylpyhdine 

^L^ST"" ° btained in thG — — - ascribed - Joumtf of Medicinal Chemistry, vo.. 
[0392] Boiling point 82-86°C (10kPa) 

Reference Example 26. 2-(2-fluoro-4-pyridyl)-1 -(3-me.hylphenyl)ethanone 
^^^^ 

the so.ution. After complete add-on * 31 ™» WaS added d "P-e to 

4-methylpyridine (34.5 g, 0.31 mol) in anhydrous teTrahvd SliJ «o 7 ^ subse 1 uent 'y « solution of 2-fluoro- 
at -1 o-C for30 minutes. The reaction so2^ 

(52 g, 0.30 mol) in anhydrous tetrahydrofura T(30 ^«I^^T^^ b9re ^^- n ^'"» 
stirredatroomtemperatureforShoJs Water (100 mL wT^t t7 After complete addition, the mixture was 
with ethy. acetate. The extract was washed 1™ ^S^E^T?" ^ mixture was 
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Reference Example 27: 

[0395] According to Reference Example 26 and using N-(3-methoxybenzoyl)propyleneimine instead of N-(3-methyI- 
benzoyl)propyleneimine, the following Reference Example compound 27 was synthesized. Reference Example com- 
5 pound 27: 2-(2-fluoro-4-pyridyl)-1 -(3-methoxyphenyl)ethanone 
[0396] Oily product 

[0397] 1 H-NMR (CDCI 3 ) 5 : 3.86 (3H. s), 4.31 (2H, s), 6.86 (1 H, s), 7.03-7.1 9 (2H, m). 7.31 -7.59 (3H, m), 8.1 8 (1 H, 
d, J=5.6Hz) 

10 Reference Example 28: [5-(2-fluoro-4-pyridyl)-4-(3-methylpheny!)-1 ,3-thiazol-2-yl]amine 

[0398] Bromine (1 .9 mL, 37 mmol) was added to a solution of 2-(2-fluoro-4-pyridyl)-1 -(3-methylphenyl)ethanone (8.5 
g, 37 mmol) in acetic acid (50 mL) and the mixture was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated. Triethylamine (5.2 mL 37 mmol) was added to a mixture of this residue and thiourea (3.0 g, 40 
15 mmol) in acetonitrile (50 mL) and the mixture was stirred at 80°C for 2 hours. A saturated aqueous solution of sodium 
hydrogencarbonate (50 mL) was added to the reaction mixture and the precipitated solid was collected by filtration. 
After the resulting solid was washed with water, it was dried. The crude crystals were recrystallized from ethanol to 
obtain 3.7 g (yield 35%) of the title compound. 
[0399] mp. 214-218°C 

20 

Reference Example 29: 

[0400] According to Reference Example 28 and using 2-(2-fluoro-4-pyridyl)-1-(3-methoxyphenyl)ethanone instead 
of 2-(2-fluoro-4-pyridyl)-1-(3-methylphenyl)ethanone > the following Reference Example compound 29 was synthe- 
25 sized. 

Reference Example compound 29: [5-(2-fluoro-4-pyridyl)-4-(3-methoxyphenyl)-1 ,3-thiazol-2-yl]amine 
[0401] mp. 190-1 91 °C 

30 

Reference Example 30: 5-(2-fluoro-4-pyridyl)-4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazole 

[0402] Bromine (2.7 mL, 52 mmol) was added to a solution of 2-(2-fluoro-4-pyridyl)-1 -(3-methylphenyl)ethanone (12 
g, 53 mmol) in acetic acid (90 mL) and the mixture was stirred at room temperature for 2 hours. The reaction mixture 

35 was concentrated. This residue was dissolved in N.N-dimethylformamide (60 mL), 4-(methylthio)thiobenzamide (9.6 
g, 52 mmol) was added and the mixture was stirred at room temperature for 15 hours. A saturated aqueous solution 
of sodium hydrogencarbonate (1 00 mL) was poured into the reaction mixture and the mixture was extracted with ethyl 
acetate. The extract was washed with water, dried and the solvent was distilled off. The residue was purified by silica 
gel column chromatography (hexane:ethyl acetate, 4:1) to obtain 4.7 g (yield 23%) of the title compound. 

40 [0403] mp. 97-1 00°C 

Reference Example 31 : 5- (2-fluoro-4-pyridyl) -4- (3-methylphenyl)-2-(4-methy!suffonylphenyl)-1 ,3-thiazole 

[0404] To a solution of 5-(2-fluoro-4-pyridyl)-4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazole (2.7 g, 6.9 
45 mmol) in N : N-dimethylformamide (60 mL) was added m-chloroperbenzoic acid (3.3 g, 14 mmol) and the mixture was 
stirred at room temperature for 1 hour. An 8N aqueous solution of sodium hydroxide was added to the reaction mixture 
and the resulting solid was collected by filtration. This solid was recrystallized from ethanol to obtain 2.5 g (yield 85%) 
of the title compound. 
[0405] mp. 196-1 99°C 

so 

Example 1: [4- (3, 5-dimethylphenyl) -5- (2-phenylmethyloxy-4-pyridyl)-1 ,3-thiazol-2-yl]amine 

[0406] Triethylamine (1.4 mL, 10 mmol) was added dropwise to a solution of 2-bromo-1-(3,5-dimethy!phenyl) -2- 
(2-phenylmethyloxy-4-pyridyl)ethanone hydrobromide (4.B g, 9.8 mmol) and thiourea (0.77 g, 11 mmol) in acetonitrile 
55 (40 mL) and the mixture was stirred at room temperature for 3 hours. The solvent was removed under reduced pressure, 
a saturated aqueous solution of sodium hydrogencarbonate was added to the residue and extracted with ethyl acetate. 
The organic layer was washed with water, dried and the solvent was distilled off. The resulting crude crystals were 
recrystallized from ethyl acetate to obtain 2.0 g (5.2 mmol, yield 53%) of the title compound. 
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[0407] mp. 141-143°C 
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mL) and the mixture was st!rred at 7o£foM 9 hou "s Tr^Zlr 9 ' ] * ^ h N ' N - d '^thy,acetami d e (10 
saturated aqueous solution of sodium hydrogencaTonate ?* W3S C °° led ,0 room ^mperature, a 

lected by filtration and washed with water The cmJ^ c^L * Th * reSUltin9 crude were col- 

mmol, yield 37%) of the title compound * * Were recr V stalliz ed from ethanol to obtain 0.26 g (0.51 

[0409] mp. 230-233°C 

Example, N W 4-me,hoxy P heny^^ . 

-"^^ (0.0S g , 0.4 mmol) were 

dimethylacetamidedOmL) and the mLT 22 ^S^SSST^T* ^ 9 ' M mm °'> * N ' N ' 
room temperature, a saturated aqueous solution of sodium ZfolLll , T' * reaCti °" miXtUre was coo,ed 10 
crystals were collected by filtration and washed £ crude ( ThS reSUltin 9 crude 

0.23 g (0.44 mmol, yield 33%) of the title compound ^ ^ Were ""W^** from ethanol to obtain 

[0411] mp. 229-232°C 

Examp.e 4: N W 2-amino-4-(4-methoxypheny>)-1 .S-thiazo.-S-y^-pyridynbeneamide 

The reaction mixture was concentrated. The reSue waf £Jj!J r St,rred at r °° m te mperature for 1 hour 

thiourea (0.17 g, 2.2 mmol) and W^r,lJi^^^TT^ n ^T™* (2 ° mL) ' * SO,Ution wer * ^ded 
Afterthe reaction mixture was coo.ed tLZ J^L a sZlZ T Stirred at 80 ° C ,or 5 h °"*- 
(200 mL) was added and the resulting solid J^^!^^^ q T Mml ^ nof ^^^^^^ 
collected by filtration and washed with water The cnjdl cr^l." W ThS reSU ' ting crude cr V stal * were 

mmol, yield 21%) of the title compound ^ W<m rec ^ ta ^ fom ethanol to obtain 0 1 7 g (0 43 

[0413] mp. 221-224°C 

Examples: ^4-[2-amino-4-( 3 ,5-dimethylphen^^ 
^anleT^^ 

The reaction mixture was concentrated. The^^^^JP^ ^ StiTOd at r °° m tem P^ure for 1 hour 
thiourea (1 .5 g, 1 9 mmo.) and triethylamine 2 8 mL ^S^^T* ° °° mL) ' t0 ^ S ° ,Uti ° n Were added 
he reaction mixture was cooled to room temperature T^ilValT™ M at 80 ° C for3 ho ^- After 
(200 mL) was added and the resulting solid w2 ejected ov m "T^ ° f S ° diUm Wrogencarbonate 
crystal were co.lected by filtration and washed wtth wate r The c ude , W3Shed W * h Water The resultin 9 crud * 
5.0g(i3 mmol, yield 68%) of the title compound °' Sta ' S W6re ^tallized from ethanol to obtain 

[0415] mp. 120-1 23°C 

Exam P ,e6:N- [ 4,2-amino-4- ( 3,5-dimethy,pheny, ) -1,3- t hiazo,-5-y, ] -2.p y ridy, ] benzy,amine 
[0416] Aluminum lithium hydride (0.16 g, 4 1 mmol) was adriort t„ 

mmol) in anhydrous tetrahydrofuran (30 mL andthTmi^r .. suspension of aluminum chloride (0.55 g 4 1 
of ^4- [2 -amino-4-(3 )5 -dimethy.phen y0 -t3 ) ^olZTZT^T* * ™ «" ^ * minutes. A soSutt 
drof uran (1 0 mL) was added to the mixture and S«Sn a ^22SfT"? ? ° * 10mm °" ,n anh y drous **«V 
m,xture was cooled to room temperature wate was 2Sl t f 9 " l ° reflUX f ° r2 hours ' After the taction 
washed with asaturated aqueous^o.ution oTsod uj « dnedov^m "* ^ aCetate ' ThS ° r9anto 
The residue was recrystallized from ethyl acetate IZIl n ™ r magnesium sulfate, tittered and concentrated 
[0417] mp. 99-102'C "W^ate hexane to obta.n 0.20 g (0.51 mmol, yield 5 1%)of the title compound 
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Example 7: N-^-^-amino^-^S-dimethylphenyO-l ,3-thiazol-5-yl]-2-pyridyl]benzamide hydrochloride 

[0418] A 10% solution of hydrogen chloride in methanol (10 mL) was added to a suspension of N-[4-[2-amino- 
4-(3,5-dimethylphenyl)-1.3-thiazol-5 : yl]-2-pyridyl]benzamide (0.45 g, 1 .1 mmol) in methanol (30 mL) and the mixture 
was stirred at room temperature for 30 minutes. The solvent was distilled off and the residue was recrystallized from 
methanol to obtain 0.36 g (0.83 mmol, yield 73%) of the title compound. 
[0419] mp. 202-207°C 

Example 8: N-[4-[2-amino- (3 : 5-dimethylphenyl) -1 ^-thiazol-S-ylJ^-pyridynbenzylamine dihydrochloride 



[0420] A 10% solution of hydrogen chloride in methanol (10 mL) was added to a suspension of N- [4- [2-amino-4- 
(3, 5-dimethylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzylamine (0.80 g, 2.1 mmol) in methanol (50 mL) and the mixture 
was stirred at room temperature for 5 hours. The solvent was distilled off and the residue was recrystallized from 
methanol-ethyl acetate to obtain 0.73 g (1 .6 mmol.. yield 76%) to obtain the title compound. 
?5 [0421] mp. 161-163°C 

[0422] The structures of the compounds obtained in Examples 1 to 6 are shown below: 

Example 1 

20 [0423] 
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Example 2 



[0424] 
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Example 3 
[0425] 
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Example 4 
[0426] 
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Example 5 
[0427] 
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Example 6 
[0428] 
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Example 9: N-[5-t2-benzoylamino-4-pyridyl)-4-(3,5-dimethylphenyl)-1 ,3-thiazol-2-yl]acetamide 

[0429] Acetyl chloride (0.26 mL, 3.7 mmol) and 4-dimethylaminopyridine (0.09g, 0.76 mmol) were added to a solution 
of N-[4-[2*amino-4-(3,5-dimethylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (0.96 g, 2.4 mmol) in N,N-dimethyla- 
cetamide (20 mL) and the mixture was stirred at 70°C for 16 hours. After the reaction mixture was cooled to room 
temperature, a saturated aqueous solution of sodium hydrogencarbonate (50 mL) was added. The resulting crude 
crystals were collected by filtration and washed with water. The crude crystals were recrystallized from ethyl acetate 
to obtain 0.32 g (yield 30%) of the title compound. 
[0430] mp. 238-241 °C 



so Example 10: 

[0431] According to Example 9 and using N-[4<[2-amino-4-(3,5>dimethylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-ben- 
zytamine instead of N-[4-[2-amino-4-(3,5-dimethylphenyl)-1 .S-thiazol-S-ylJ^-pyridyllbenzamide, the following Example 
compound 1 0 was synthesized. 

55 

Example compound 10: N-[5-(2-benzylamino-4-pyridyl)-4-(3,5-dimethylphenyl)-1 ,3-thiazol-2-yl]acetamide 
[0432] mp. 217-219°C 
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5 1 was sy^LT ^ * ^ '"stead of thiourea, the following Examp.e compound 

5 

Examp.e compound 11: N,4,4-(4-methox y phen y ,)- 2 -meth y .amino-1 .3-thiazo.-5- yl] - 2 -p yridy , ]b en 2 amide 
[0434] mp. 237-241 °C 

10 Example 12: 

- Exam P .e compound 1 2: N. [ 4- [2 -amino-4-(3-meth y .phen y „-l ,3-thiazoh5- y i] -2-pyridy„benzamide 
[0436] mp. 216-217°C 



Exam P .e13:N- [ 4- [ 4-(4.methox y phen y ,)- 2 - m eth y .-1, 3 -t h iazo,.5- y l]-2-p y rid y ,]ben 2 amide 

reaction mixture was concert f ^ ** 3 ° ^ ^ 

g, 19 mmol) was added to the solution and hJmtT, 0lVed ,n t . N 'N-d'meth y iformam.de ( 2 0mL),thioacetamide(0.30 
saturated solution of .odil^SE^^ ^ Z tem P erature f " 2 0 hours. An aqueous 

extracted with ethyl acetate and Z e *£c 5* r6aCti ° n thS r6SUlting mixture was 

residue was purified by silica qel colmn chro™, I T ^ ^ SXtraCt Was dried and concentrated. The 
the title compound. 9 chromatography (hexane:eth y i acetate, 1 : 1) to obtain 0.68 g (yield 50%) of 

[0438] mp. 134-1 35°C 

Examp,e 14: N^-t.^-f.uoropheny.M^-methy.pheny.M .3-thiazo,-5- y ,]-2-p y rid y , ]p hen y ,ac e tamide 
mL) and the mixture was stirred at room ^^^^S^T"' ( 9 ' " mm0,) in ^W"*"™ (20 

Example 15: 

dylamine, 4- [2-butyl 4 (3-methyiphe^ 1 hES , ^^P^D^propyM >thlazol-6*|-2W 

spectively instead of 4^-<4-iluorophe™U^3H^^ .3-thiazol-5- y i]- 2 -p yr id y iamine, re- 

compounds 15-1 - 15-6 were synthesS m ^ h ^ 1 '^*«^0-2^^ine l the following Example 

so Example compound 15-1 : N- [ 4- t 4- ( 4-methoxypheny,)-2-methyM 1 3-thiazo l -5-y, ] - 2 -py rid y l] p hen y l acetamid e 
[0442] mp. 118-120°C 



20 



25 



30 



35 



40 



45 
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Examp.e compound 15-2: N -[4- [2 -eth y ,-4-(3-m 6t hy,p he ny,)-1 ,3-thiazo.-5. yl] - 2 .py ridyl]phenylacetamide 
[0443] mp. 107-108°C 
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Example compound 15-3: N-[4-[4-(3-methylphenyl)-2-propyl-1 >thiazol-5-yl]-2-pyridyl]phenylacetamide 
[0444] mp. 109-111°C 

Example compound 15-4: N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide 
[0445] mp. 92-93°C 

Example compound 15-5: N-[4-[2-(2-chlorophenyl)-4-(3-methylphenyi)-1 ,3-thiazol-5-yl]-2-pyridy!]phenylacetamide 
[0446] mp. 141-142°C 

Example compound 15-6: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl] 
phenylacetamide 

[0447] mp. 205-206 y C 

Example 16: 

[0448] According to Examples 14 and 15 and using benzoyl chloride, 3-phenylpropionyl chloride, 3-(4-methoxyphe- 
nyl)propionyl chloride, 3-(4-fluorophenyl)propionyl chloride, 4-phenylbutyryl chloride, 5-phenylvaleryl chloride, 2-thi- 
ophenecarbonyl chloride and 2-naphthoyl chloride, respectively, instead of phenylacetyl chloride, the following Example 
compounds 16-1 - 16-18 were synthesized. 

Example compound 16-1 : N-[4-[2-ethyl-4-(3-methy!phenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide 
[0449] mp. 113-114°C 

Example compound 16-2: N-[4-[2-ethyl-4-(3-methy!phenyl)-1 ,3-thiazol-5-yl] -2-pyridyl]-3-phenylpropionamide 
[0450] mp. 126-127°C 

Example compound 1 6-3: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-(4-methoxyphenyl) 
propionamide 

[0451] mp. 137-138°C 

Example compound 1 6-4: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazoK5-yl]-2-pyridyl]-3-(4-fluorophenyl)propionamide 
[0452] mp. 116-117°C 

Example compound 16-5: N-[4-[2-ethyl-4-(3-methy!phenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-4-phenylbutyramide 
[0453] mp. 92-93°C 

Example compound 16-6: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyridyl] -5-phenylvaleramide 
[0454] mp. 86-87°C 

Example compound 16-7: N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide 
[0455] Amorphous powder 

[0456] 1H-NMR (CDCI 3 ) 5 : 1 .08 (3H, t, J=7.1Hz), 1.80-1.99 (2H, m), 2.34 (3H, s), 3.04 (2H, t, J=7.7Hz), 6.88 (1H, 
dd, J=5.2, 1.7Hz), 7.15-7.63 (7H, m), 7.90-7.95 (2H, m), 8.11 (1H, d, J=5.2Hz), 8.51 (1H t s), 8.61 (1H, br s) 

Example compound 1 6-8: N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thlazol-5-yl]-2-pyridyl]-3-phenylproplonamide 
[0457] mp. 103-104°C 
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[0458] Amorphous powder 

«.tO(1H, d. J-5.0 Hz,. 8.52 ,1H, s" i'.'i (,H Pr sT "' ? " ' 3H ' ""' 7 94 ,2K * I**)! 

[0460] mp. 77-78°C 

Example compound 16-11: ^^^^'"^dP^^yO-d^s-methylphenyO-l^hiazol-s-ylJ^-pyridyllbefizamid© 

[0461] mp. 126-128°C 

[0462] mp. 169-1 71 °C 
[0463] mp. 138-140°C 

[0464] mp. 156-158°C 
[0465] mp. 180-182°C 

[0466] mp. 174-175°C 

[0467] mp. 145,147°C 

[0468] mp. 184-1 86°C 

_ ip ; ^'-v^-^^ 

»aa ataM at ,aam ,a m p„ a , urs , or , „„ * MawtdSS, » f e,h| " * ,,, °»"* s < 5 ™-> •»» «. ml xn,,e 
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was stirred at room temperature for 1 hour. Methyl fod de (0 09 m^t^T^ (S mL) a " d ,he mixt "* 

the mixture was stirred at room temperature for 1 hour A ioyT*J , 36 added t0 this reac,ion s °'"«°n and 
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Example 18: 

[0471] According to Example 17 and using N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yI]-2-pyridyl]-3-phenylpro- 
pionamide instead of N-[4-[2-ethyl-4-(3-methylphenyi)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide . the following Ex- 
ample compound 1 8 was synthesized. 

Example compound 18: N-[4-[2-ethyl-4-(3-methylphenyl)-1 .S-thiazol-S-yll^-pyridylJ-N-methyl-S-phenylpropionamide 
[0472] Oily product 

[0473] 1 H-NMR (CDCI 3 ) 6: 1 .46 (3H, t s J=7.5Hz), 2.32 (3H, s) , 2.51 (2H, t. J=7.9Hz), 2.93 (2H, t, J=7.9Hz), 3 1 0 (2H 
q, J=7.5Hz) } 3.22 (3H S s), 6.98 (1H : s) } 7.03-7.29 (9H f m), 7.37(1 H, s), 8.37 (1H, d, J=3.6Hz) 

Example 19: 

[0474] According to Example 6 and using N-[4-[4-(4-methoxyphenyl)-2-methyl-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, 
N-[4-[2-ethyl-9-(3-methylphenyl)-1 J 3-thiazol-5-yl]-2-pyridyl]benzamide, N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol- 
5-yl]-2-pyridyl]phenylacetamide, N- [4-[2-ethyl-4- (3-methylphenyl) -1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide, 
N-[4-[4-(3-methylphenyl)-2-propyl-1 ! 3-thiazol-5-yl]-2-pyridyl]benzamide ! N-[4-[4-(3-methylphenyl)-2«propyl-1 ,3-thia- 
zol-5-yl]-2-pyridyl]phenylacetamide, N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropiona- 
mide. N-[4-[2-butyl-4-(3-methylphenyl)-1 s 3-thiazol-5-yl]-2-pyndyl]benzamide, N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thi- 
azol-5-yl]-2-pyridyl]phenylacetamide, N-[4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropiona- 
mide. N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, N-[4-[2- (4-fluorophenyl)- 
4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]phenylacetamide, N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thia- 
zol-5-yl]-2-pyridyl]-3-phenylpropionamide, N-[4-[2-(2-chlorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl] 
benzamide, N-[4-[2-(2-chlorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide, N-[4-[2-(2-chlo- 
rophenylH-tS-methylphenyO-l^-thiazol-S-ylJ^-pyridyO'S-phenylpropionamide, N-[4-[4- (3-methylphenyl) -2- 
(4-methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide, N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thia- 
zol-5-yl]-2-pyridyl]phenylacetamide, N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]- 
3-phenylpropionamide and N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-2-naphtha- 
mide. respectively, instead of N-[4-[2-amino-4-(3,5-dimethylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, the follow- 
ing Example compounds 19-1 - 1 9-20 were synthesized. 

Example compound 19-1 : N-benzyl-N-[4-[4-(4-methoxyphenyl)-2-methyl-1 ,3-thiazol-5-yl]-2-pyridyl]amine 
[0475] mp. 132-133°C 

Example compound 19-2: N-benzyl-N-[4-[2-ethyl-4-(3-methylphenyl)-1 ^-thiazol-S-yll^-pyridylJamine 
[0476] mp. 106-1 07°C 

Example compound 1 9-3: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine 
[0477] mp. 97-98°C 

Example compound 1 9-4: N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thlazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine 
[0478] mp. 52-53°C 

Example compound 19-5; N-benzyl-N-[4-[4-(3-methylphenyl) -2-propyM ,3-thiazol-5-yl]-2-pyridyl]amine 
[0479] Oily product 

[0480] 1 H-NMR (CDCI 3 ) 5: 1 .06(3H, t, J=7.4Hz), 1 .77-1 .96 (2H, m), 2.33 (3H, s), 3.00 (2H, t, J=7.7Hz), 4.38 (2H, d, 
J=5.4Hz), 4.83 (1H, brt), 6.32 (1H, s), 6.53 (1H S dd, J=5.4, 1.6Hz), 7.10-7.40 (9H, m), 8.01 (1H, d, J=5.4Hz) 

Example compound 1 9-6: N-[4-[4-(3-methylphenyl)-2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine 
[0481] Oily product 

[0482] 1H-NMR (CDCI 3 ) 5: 1 .08 (3H, t, J=7.5Hz), 1.78-1.93 (2H, m), 2.32 (3H, s), 2.81 (2H, t, J=7.0Hz), 3.01 (2H, t, 
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m^ffliss 7 ** 452 «•<-»• * 651 oh, «« A „ HJ) , ,„,,, m m , 743 

s co« M N W ,3. m . my , phCTy ,, 2 . p , wy ,,,, h , M0 ,^ 

[0483] Oily product 

7.42 (1H, .), 7.98 (1H. 0. J.5.2H*) '' 26 ° H ' S> ' 6 " 9 < 1H < d * 1 JHzX 7.07-7.32 (SH, m), 

[0485] Oily product 

(1H, d, J=5.5Hz). 1 ' • J - 7 3Hz >. 6 -3 1 (1H, S), 6.52 (1H, d, J=5.SHz), 7.09-7.43 (9H, m), 8.00 

E » m p,0 compound N- W^M*-^ .,, Maz .,, M ., pyn0y|J ^ (2 . pheny , e , hy|) ^ 
20 [0487] Oily product 

[0488J 1H-NMR (CDCI 3 ) 5: 0.98 (3H t J-7 3Hz> 1 1 /ol, » 

^7.0Hz), 3.04 ( 2H , t, J=7.7Hz), 3.41 <2H dt £ 6 ' 7 0Hz) < £7.H V ME? * ^ ^ 2 <3H ' «>■ 2 81 < 2H ' *■ 
7.06-7.19 (3H, m), 7.20-7.38 (5H, m), 7.43 (1H, s), 7 ifiH d « 1 Hzf ° ^ S> ' 6 (1H ' d ' J=51H2 >' 

[0489] Oily product 

[0490] iH-NMR (CDCI 3 ) 6 : 0.98 (3H, t, J=7 1Hz) 1 39-1 57 , PH m , 

J=7.8Hz), 3.04 (2H, t, J=7.7Hz), 3.16 (2H dt J-5 9 6 2Hz 1« m u 1 \ 98 (4H ' m) ' 2 32 < 3H > S >' 2 67 (2H, t 

» 7.06-7.38 (8H, m), 7.42 (1H, s), 7.97 Jih! d! 'jts 1Hz) 6 ° K S) ' 6 49 (1H ' * J = 5 1H '>. 

Exa mp ,eco m pound1,1,, b e n zy l - N -^ 
[0491] mp. 143-146°C 

[0492] mp. 97-98°C 

[0493] mp. 110-112°C 

[0494] mp. 84-86°C 
- fr;l e oompoooo W5 , "*~70p».n^«^^ 

[0495] mp. 113-114°C 
[0496] mp. 101-102°C 
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Example compound 1 9-1 7: N-ben7yl-N-[4-[4-(3-methylphenyl)-2-(4-methyfthiophenyl).1 .3-thiazol-5-yl]-2-pyridyl] 
amine 



[0497] mp. 134-136°C 

Example compound 1 9-1 8: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ^-thiazol-S-ylJ^-pyridyl] 
-N-(2-phenylethyl)amine 

[0498] mp. 137-1 39°C 

Example compound 19-1 9: N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ..3-thiazol-5-yl]-2-pyridyl] 
-N-(3-phenylpropyl)amine 

[0499] mp. 106-1 07°C 

Example compound 19-20: N-[4-[4-(3-methylphenyl)-2-(4-methylthjophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl] 
-N-(2-naphthylmethyl) amine 

[0500] mp. 144-145°C 

Example 20: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 , 3-thiazol-5-yl] -2-pyridyl]benzamide 

[0501] To a solution of N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (0.50 
g, 1 .0 mmol) in N,N-dimethylfonnamide (5 mL) was added m-chloroperbenzoic acid (0.55 g, 2.2 mmo!) and the mixture 
was stirred at room temperature for 1 hour. An 8N aqueous solution of sodium hydroxide was added to the reaction 
mixture and the resulting solid was collected by filtration. This solid was recrystallized from ethanol to obtain 0.29 g 
(yield 54%) of the title compound. 
[0502] mp. 212-214°C 

Example 21: 

[0503] According to Example 20 and using N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyri- 
dyljphenylacetamide, N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl)-3-phenylpropiona- 
mide. N-[4-[4- (3-methylphenyl) -2- (4-methylthiophenyl) -1, 3-thiazol-5-yl]-2-pyridyl]-2-thiophenecarboxamide, 
N-[4-[4-(3-methy!phenyl)-2-(4-methylthiophenyl)-1,3-thiazol-5-yl]-2-pyridyl]-2-naphthamide, N-benzyl-N- [4- [4- 
(3-methylphenyl)-2- (4-methylthiophenyl) -1 ,3-thiazoi-5-yl]-2-pyridyl]amine, N-[4-[4-(3-methylphenyl)-2-(4-methylthi- 
ophenyl)-1,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)amine and N-[4-[4-(3-methylphenyl)-2-(4-methy!thiophenyl)- 
1,3-thiazol-5-yl]-2-pyridyl]-N-(2-naphthylmethyl) amine, respectively, instead of N-[4-[4-(3-methylphenyl)-2-(4-methyl- 
thiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide, the following Example compounds 21-1 - 21-7 were synthesized. 

Example compound 21-1 : N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl] 
phenylacetamide 

[0504] mp. 244-245°C 

Example compound 21 -2: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]- 
3-phenylprop ion amide 

[0505] mp. 236-237°C 

Example compound 21-3: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 , 3-thiazoJ-5-yl]-2-pyridylJ- 
2-thiophenecarboxamide 

[0506] mp. 1 99-201 °C 
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[0507] mp. 231-233°C 
[0508] mp. 148-1 50°C 
[0509] mp. 167-1 68°C 
[0510] mp. 167-168°C 

Examp,e 22: N-Wa-a.^-O-.e^pHenyD-i ,3-thiazo l -5- yI] - 2 - pyridyl] . N . ben2y|amine 

^ffiiE^^ (o, 9g , ,0 mmo0 and ben . 

a saturated aqueous solution of sodium hydro q enca* 0 n»t 0 f/r, m,XtUre WaS C00,ed t0 room temperature 

with ethyl acetate and extract was ^SXSST^'SSS 7" re8U ' tin9 mixtUre was e «^ed 

punted by silica gel column chromatography TeZTelTzcrtT^ T concentra ^- The residue was 

[0512] mp. 178-179<>C 
Example 23: 

[0515] mp. 152-1 54°C 

45 [0516] mp. 158-159°C 

^P,.„ 2 3. NW ^^ 
[0517] mp. 182-183°C 



20 



25 



30 



Example compound 23-5: ^4-I2-amlrK>^.(3^iethy|phonyl)-1 .3-th(aio(-5-yO-2.pyridylI.N-(3<htoroben2yl)amlne 
[0518] mp. 180-181 °C 

[0519] mp. 94-98°C 
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Example compound 23-7: (S)-N-[4-[2-amino-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(1 -phenylethyl)amine 
[0520] mp. 93-96°C 

Example compound 23-8: N-f4-f2-amino-4-(3-methylphenyl)-1 ,3-thjazol-5-yll-2-pyridyl] -N-benzyl-N-methylamine 
[0521] mp. 138-140°C 
Example 24: 

[0522] According to Example 22 and using [5-(2-fluoro-4-pyridyl)-4-(3-methoxyphenyl)-1 ,3-thiazol-2-yl]amine in- 
stead of [S^-fluoro^-pyridyO^-fS-methylphenyO-l^-thiazol^-ylJamine, the following Example compound 22 was 
synthesized. 

Example compound 24: N-[4-[2-amino-4-(3-methoxyphenyl)-1 ,3-thiazol-5-yl)-2-pyridyl]-N-benzylamine 
[0523] mp. 217-218°C 
Example 25: 

[0524] According to Example 22 and using 5-(2-fluoro-4-pyridyl)-4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)- 
1,3-thiazole instead of [5-(2-fluoro-4-pyridyl)-4-(3-methylphenyl)-1 .S-thiazol^-yljamine, and using 2-phenylethyl- 
amine, 4-fluorobenzylamine, N-benzyl-N-methylamine, N-methyl-2-phenylethylamine and 2-thienylmethylamine, re- 
spectively, instead of benzylamine, the following Example compounds 25-1 - 25-5 were synthesized. Example com- 
pound 25-1 : N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine 
[0525] mp. 174-1 76°C 

Example compound 25-2: N-(4-fluorobenzyl)-N-[4-[4-(3-methy!phenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]- 
2-pyhdyi]amine 

[0526] mp. 155-158°C 

Example compound 25-3: N-benzyl-N-methyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]- 
2-pyridyl]amine 

[0527] mp. 165-166°C 

Example compound 25-4: N-methyl-N-[4-[4-(3-methylphenyl)-2- (4-methylsulfonylpheny!)«1 ,3-thiazol-5-yl]-2-pyridyl] 
-N-(2-phenylethyl)amine 

[0528] mp. 116-117°C 

Example compound 25-5: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl] 
-N-(2-thienylmethyl)amine 

[0529] mp. 107-109°C 

Example 26: 4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-5(2-phenylthio-4-pyridyl)-1 ,3-thiazole 

[0530] A mixture of 5-(2-fluoro-4-pyridyl)-4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ,3-thiazole (0.40g, 0.94 
mmol) and thiophenol (1 .0 mL, 9.7 mmol) was stirred at 150°C for 10 hours. After the reaction mixture was cooled to 
room temperature, a saturated aqueous solution of sodium hydrogencarbonate was added, the resulting mixture was 
extracted with ethyl acetate and washed with water. This extract was dried and concentrated. The residue was purified 
by silica gel column chromatography (hexane: ethyl acetate, 1:1) and recrystallized from ethanol to obtain 0.34 g (yield 
70%) of the title compound. 
[0531] mp. 116-118°C 
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20 



-o 0 was washed with hexane twjce> , _ 

and stirred for 1 0 minutes. A solution of 5-$ uor SSh , h ' .? mm0l) W3S 3dded t0 this sus P*™°n 

zcle (0.49 g, l.2mmol) in HM+m*hS%^ 

aqueous solution of sodium hydroxide was added to th^ltZ S u * mMWe and Stirred for 1 hour An 8N 
acetate, and the extract was washed *? reSU,ting mixture was e *™=ted with ethyl 

silica gel column chromatography (hexfne X^cetate ?Z S5 9 " d C ° ncen,ra,ed - 7,16 re ^ue was purified by 
[0533] mp. 182-1 85°C V : 1 > t0 ° btam 0 48 9 <y' eld 7 9%)- 

Example 28: 4 -(3-thy. P heny. ) - 2 ,4.methy,su,ony,pheny,).5-( 2 . p heny l su,fony,.4-py ri dy.)-1 ,3,hiazo,e 

-*)<™ ^ 

mixture was stirred at room temperature for 1 hour An It lZ 7 °' C 8Cid ( °' 51 9 " 2 4 mmol > and th * 
reaction mixture and the resulting solid was i^^LKTE ""J" ° f S ° diUm hydr0xide was to the 

0.42 g (yield 82%) of the title compound * ^ ^ S °" d Was "^stallized from ethanol to obtain 

[0535] mp. 126-128°C 

[0536] Compounds prepared in the above Examples 9-28 are shown in table 1 to Tab,e 6. 
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Table 1 



N 




10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Example 

Compound 

No. 



10 

n 
12 

13 
14 

15-1 
15-2 

15-3 
15-4 
15-5 

15- 6 

16- 1 

16-2 



. R* 


Z 


Y 


R 1 


R 3 


-o 


-co- 


-NH- 


•NHCOMe 


Me 

> 




-CH 2 - 


-NH- 


•NHCOMe 


Me 


-o 


•CO- 


-NH- 


-NHMe 


MeO-Q>- 


-o 


-CO- 


•NH- 


-NH 2 


•Me 

o- 




•co- 


-NH- 


-Me 




-o 


-CH a CO- 


-NH- 


-O' 


Me 




-CH 2 CO- 


-NH- 


-Me 






•CH 2 CO- 


-NH- 


-CH 2 Me 






•CH 2 CO- 


-NH- 




Me 


-o 


-CH 2 CO- 


-NH- 


•(CHj) 3 Me 




-o 


•CH 2 CO- 


-NH- 




Me 




-CH,CO- 


-NH- 


-Q-SMe 


Me 




-CO- 


-NH- 


•CHjMe 


Ma 


-o 


-{CH 2 ) 2 CO- 


-NH- 


•CHjMe 





*mp/'C 



236- 241 

217-219 

237- 241 
216-217 

134-135 
187-190 

118-120 
107-108 

109-111 
92-93 
141-142 

205-206 
113-114 

126-127 
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Table 2 



N 




Example 

Compound B ? 
No. M 



mp/*C 



16-3 — ^^-OMe 

,6 * 4 -Of 

16-5 -Q 

16-6 -Q 



16-7 
16-8 
16-9 

16-10 
16-11 
16-12 
16-13 
16-14 



-D 
-Q 

-O 

-o 



-(CH 2 ) 2 CO- -NH- -CHjMe 

•<CH 2 ) 2 CO- -NH- -CH 2 Me 

-(CH 2 ) 3 CO- -NH- -CH 2 Me 

•(CHj),C0- -NH- -CHjMe 

-CO- -NH- -(CH 2 ) 2 Me 

-(CH^jCO- 4g H - -(CHJjMe 

i-o Mo. 

•CO- -NH- -(CHJaMe 

(CH 2 ) 2 CO- -NH- -(CH^Me M * 

-co. . N „. ^Q_ F 



137-138 
116-117 

b- 

vy— amorphous 
f3_ 103-104 
amorphous 

o- 



M 
Me. 

< 

Me 



92-93 
86-87 



Me 

o- 



77-78 
126-126 





-(CH 2 ) 2 C0- 


-NH- 




Me 


169-171 




•co. 


-NH- 




Me 


138-140 




•(CH 2 ) 2 CO. 


•NH- 




Me 

o- 


156-156 


-o 


-co- 


-NH- 




Me 

b- 


180-182 


-o 


•(CH 2 ) 2 CO- 


-NH- 




Me 

5- 


174-175 
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Table 3 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 




Example 

Compound 

No. 



16-17 

16-18 
17 

ie 

1S-1 

19-2 
19*3 

19-4 
19-5 



-o 



-co- 



, /r=s \ // -CO- 



— £^ -CH 2 CO- 
— £J -(CHjfeCO- 
-Q> -CH a - 

— * CH * * 

— o -< CH a>«- 

•CH 2 - 



19-6 — ^ -{CH 2 ) r 
-<CH 2 ) r 

19-a " CHr 

*< CH 2>*- 



-NH- 



-NH- 



-NH- 

•NH- 
-NH- 

-NH- 



q1 
n 


R 


trip / W Q 




Me 


145-147 


/=\ 


Me 

h- 


184-1B6 


-CH 2 Me 


Me 

b- 


75-76 


•CH 2 Me 


Me 

O- 


oi 


-Me 




132-133 


.ru tl„ 

-wnjivie 


0- 


106-107 


-CH 2 Me 


Mb 


97-98 


-CH 2 Me 


Me 

Xsz/ 


52-53 


•(CH 2 ) 2 Me 


V 


on 


•(CH 2 ) 2 Me 


Met 

0- 


o9 


•(CH^ 2 Me 


Me 

0- 


oO 


•(CH 2 ) 3 Me 


Me 


oil 


-(CH 2 ) a Me 


Me 

0- 
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Table 4 



R2 .2. y 



N 




Example 

Compound R 2 2 



19-10 — Q -(CH a ) r 



19 



19 



11 —O - ch *- 

19-13 —© -{CH 8 ) 3 . 

19-15 — Q -rcH 2 ) r 

19-16 -(CH a ) a - 

19-18 — © -(CH S ),- 

.19-19 — © -(CHrf,- 



19-20 -CH 2 - 




20 



-co- 



-NH- -(CHj) a Me 



•NH- 
•NH- 

-NH- 
-NH- 

-NH- 

-NH- 
-NH- 



Ma 
Me 

o- 
V 

Me 

o- 
V 

Me 
Me 

o- 
b- 



mp/*c 



Mi 



Me 



oH 

143-146 

97-98 

110-112 

84-86 
113-114 

101-102 

134-136 

137-139 
106-107 . 

144-145 

212-214 
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Table 5 



10 



25 



30 



35 



40 



45 



50 



r3 .2. 




Example 

Compound r2 Z Y r 3 mp / *C 



No. 




15 21-1 — Q> -CH 2 CO -NH- — ^^-S0 2 Me 244 ' 2 « 5 

21 " 2 -(CH^CO- -NH- — Q^SO^Me M ^3~ 236-237 

21-4 _C~)>LJ -CO- -NH- — ^^-S0 2 MO 231-233 

21-7 -CH 2 - .NH- — ^^SO^M© 



Ma 

21-5 — <v /) -CH a - -NH- — <' x >-SO a M9 148-150 



167-168 



23*1 — £^-OMe * C H 2 - -NH- -NH 2 183-184 

^OMe Me 
_0 -CH 2 - . NH . -MH 2 



McO Me 
23-3 — '^ H *" NH " ' NH 2 \V~ 158 ~ 159 

23-4 — C\ />-CI *CH 2 - -NH* 'NH 2 M V^_ 182-183 



— G>"CI CH 2 - .NH. -NH 2 

/=\ -CH 2 - -NH* ~NH 2 >~y_ 



55 



23.6 -CHMe-(R) -NH- -NH 2 h 94-98 
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Table 6 



R lZ Y 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Example 

Compound 

No. 




55 



Prepe 


iration Example 1 : 


(1) 
(2) 
(3) 


Compound of Example 1 

Lactose 

Corn starch 


50 mg 
34 mg 
10.6 mg 
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(continued) 



Preparation Example 1 : 


(4) 


Corn starch (pasty) 


5 mg 


(5) 


Magnesium stearate 


0.4 mg 


(6) 


Calcium carboxymethylcellulose 


20 mg 




Total 


120 mg 



10 [0537] According to the conventional method, the above (1) to (6) were mixed, compressed with a compressing 
machine to obtain tablets. 



Preparation Example 2: 


(1) 


Example compound 16-1 


10.0 mg 


(2) 


Lactose 


60.0 mg 


(3) 


Corn starch 


35.0 mg 


(4) 


Gelatin 


3.0 mg 


(5) 


Magnesium stearate 


2.0 mg 



[0538] 10.0 mg of Example compound 16-1 and a mixture of 60.0 mg of lactose and 35.0 mg of com starch were 
granulated by passing through a 1 mm mesh sieve using 0.03 ml of a 10% aqueous gelatin solution (3.0 mg as gelatin) 
and, thereafter, dried at 40°C and re-passed through a sieve. The granules thus obtained were mixed with 2.0 mg of 
magnesium stearate and compressed. The resulting core tablet is coated with a sugar coating of a suspension of 
sucrose, titanium dioxide, talc and arabic gum in water. The tablet coated with a coating is polished with beeswax to 
obtain a coated tablet. 



Preparation Example 3: 


d) 


Example compound 16-1 


10.0 mg 


(2) 


Lactose 


70.0 mg 


(3) 


Com starch 


50.0 mg 


(4) 


Soluble starch 


7.0 mg 


(5) 


Magnesium stearate 


3.0 mg 



[0539] After 1 0.0 mg of Example compound 1 6-1 and 3.0 mg of magnesium stearate are granulated with 0.07 ml of 
an aqueous solution of soluble starch (7.0 mg as soluble starch), the granules are dried and mixed with 70.0 mg of 
lactose and 50.0 mg of corn starch. The mixture is compressed to obtain tablets. 



Preparation Example 4: 


(1) 


Example compound 18 


5.0 mg 


(2) 


Sodium chloride 


20.0 mg 


(3) 


Distilled water to total 


2 ml 



[0540] 5.0 mg of Example 18 and 20.0 mg of sodium chloride are dissolved in distilled water and water is added to 
total 2.0 ml. The solution is filtered and filled into a 2 ml of ampule under sterile conditions. After the ampule is sterilized, 
it is sealed to obtain a solution for injection. 

Experimental Example 1 : 



[0541] Genetic procedures were according to a method described in Molecular Cloning, published by Cold Spring 
Harbor, Laboratory, 1 989 or a method described in the attached protocol of the reagent. 

1) Cloning of human adenosine A 3 receptor 



[0542] Cloning of an adenosine A 3 receptor gene was performed from human brain cDNA by a PCR method. A PGR 
reaction was performed with a DNA thermal cycler 480 (Perkin Elmer) by using 1 ng of brain cDNA (Toyobo, 
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10 



15 



20 



35 cycles of 1 minute at 95 °C, 1 minute at 66°C 2 ZuJ* 2 n£ tk 2 (TakaraShuzo) (reaction conditions: 
agarose gel electrophoresis and 1 0 kb o DNA ,' t ThS reSU ' tm9 PCR product was ^ected to 

gene wagoned using ^tI^T^SS^ ^ aden ° SinS A 3 ' ece P tor 

KZJi^^ STT ^ ^ ^ ^ — d T4 DNA 

nosine A 3 receptor gene fragments 9 W " h Sa " (Takara Shu2 °) *> obWn ade- 

2) Preparation of a plasmid for expressing of human adenosine A3 receptor 

b 2d, .^XS^ J ^ 076385 Was di9 ~< ad with Bg„, (Takara Shuzo), 

to make pCI-SRa. S^^SS^^SZS^ Tf ° N * » < Takara Shuzo > 

(Takara Shuzo) to blunt-ended. On the other hant after J Sp r wr hT* ^ ,r6ated W ' th T4 DNA Phrase 
Chemicals), treated with T4 DNA polymerase (Takara Szo> to 15 ° T^T" Wi,h Bsu36) < Daiicni P«» 
both were ligated with a DNA LigationTttTikara Shuzol a ,2 „ , f ^ 1 " kb ° f ° NA fra9ment > and 

formed to obtain the plasmid pSne! > Ce " S ° f Eschericnia »« ^09 were trans- 

ship) tobtnte^^^^ >' treat6d W " h 3 T4 ° NA P"*™"" (Takara 

DNA fragment and the fragment of SSn« A r ' f > t0 ° btain * 5 4 kb ° NA fragment - The ° btai " e <* 

DNA Ligation kit ?" * ^ ** at>OVe 1 > W6re miXed ' li9ated • 

obtain the p.asmid P A 3 SR« com P etent of Eschench.a coh JM1 09 (Takara Shuzo) wore transformed to 

3) introduction of a plasmid for expressing human adenosine A 3 receptor into CHO (dhfr-) cells and expression 

seruZ^e^^ (Nihonseiyaku) containing 10% bovine feta, 

EDTA (Life.ec Oriental) and, thereafter he S^i^^ lt ^7i^ , ! ea ^ , ; ^ 0 5 9/1 «*- 
5 minutes), which was suspended in PBS ( ° nental) and centrif ^ad d 000 rpm, 

0.4 cm gapped cuvette and *C^XJ3X7iT "TT" * 3 Were added l ° 

itance 960 R F. Thereafter, the cells were traSerre 2 ^ m ? ' nd Under V °' ta9e 0 25 kV and ca P ac ' 

for24 hours, thecals werepeeled again arfd^ 

fetal serum to which Geneticin (Lifetec oSenS > S 5 ,hen ' sus P ended ,n Ham F1 2 medium containing 1 0% bovine 

sir n 9 " w :" p,ate which was dii - d <° 1 04 * 

conducted in an assay buffer I (HBSS (Wako iSL ChlmtrSf T 9 reS ' Stant Str3inS - That is ' a reaction was 
and 20 ng/m, .eupepun, for 1 hour wisTe^ 0 25 mM ™ SF ' 1 ^ml Pepstatin 

select a cel. to which a ligand is specifically bound A^Ar/CHO strain meaSUr6d W " h 8 rC ° Unter t0 

4) Preparation of a cell membrane fraction of a cell for expressing adenosine A3 receptor 

homogenizer (ModeTpT-aootS wl^5fiKS^!:^^ l ^• ' ySed * f '" t ' n8 l * W - timeS With 8 P 0 ^ 0 " 
centrif uged at 20.000 rpm for C mSSZmtoi^ L c T SeC0 " dS AftGr the Ce " S were 9round - the V were 
was centrif uged with a^perce^^ tha mem ^ a ne fraction. This supernatant 

precipitates containing the membrane fraction ' Be ° kmann) ^ 3 °'° 00 ^ f ° r 1 hour t0 obtai " th « 

Sr M rhS^ 

precipttates containing the membrane fractTon ' Centri,U9ed a9ain as describ ^ above to obtain the 
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5) Adenosine A 3 receptor binding test 

[0551] On a 96 well-microplate r [ 3 H]-NECA (Amersham) as a ligand was added to an assay buffer II containing the 
100 ng/ml membrane fraction obtained in the above 4) and various concentrations of test compounds so that the 

5 concentration of the ligand was 10 nM, followed by reaction at room temperature for 1 hour. Then, the membrane 
fraction was transferred to unifilter GF/C (Packard) by filtering the reaction solution using Cell Harvester (Packard) and 
washed three times with 50 mM cooled Tris buffer (pH 7.5). After the filter was dried, Microscint 0 (Packard) was added 
to the filter, the radioactivity was measured with a TopCount (Packard) and the concentration (IC 50 ) of a test compound 
necessary for decreasing an amount of binding of [ 3 H] -NECA to the membrane fraction by 50% was calculated with 

10 PRISM 2.01 (Graphpad Software). 

[0552] As the result, the IC 50 value of the compound of Example 1 was 11 .6 nM. It can be seen that Compound (I) 
is the excellent affinity for adenosine A 3 receptor. 

Experimental Example 2: 

15 

[0553] The genetic manipulations described below were according to a method described in the book (Maniatis et 
al., Molecular Cloning, Cold Spring Harbor Laboratory, 1989) or a method described in the protocol attached to the 
reagent. 

20 (1 ) Cloning of human p38 MAP kinase gene and preparation of recombinant Baculovirus 

[0554] Cloning of human p38 MAP kinase gene was performed by a PCR method using a primer set P38-U: 
S'-ACCACTCGAGATGGACTACAAGGACGACGATGACAAGTCTCAGGAGAGGCCCACGTTCTACC-S' [SEQ ID NO: 
3] and PAG-L:5'-ACCCGGTACCACCAGGTGCTCAGGACTCCATCTCT-3' [SEQ ID NO:4] made by reference to the 
25 base sequence of p38 MAP kinase gene reported by Han etal. (Science 265 (5173), 808-811 (1994)) and employing 
kidney cDNA (Toyobo, QUICK-Clone cDNA) as a template. 

[0555] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shu2o). As 
the lower mixed solution, 2 ul 1 0x LA PCR Buffer, 3 u.L 2.5 mM dNTP solution, each 2.5 u.L of 12.5 u.M primer solution, 
and 10 uL sterile distilled water were mixed. As the upper mixed solution, 1 uL human cardiac cDNA (1 ng/mL) as a 

30 template, 3 uX 10xLA PCR Buffer, 1 u,L 2.5 mM dNTP solution, 0.5 uX TaKaRa LA Taq DNA polymerase (Takara 
Shuzo), and 24.5 u.L sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution to treat at 70°C for 5 minutes and for 5 minutes in an ice and, thereafter, the upper 
mixed solution was added to prepare a reaction solution for PCR. A tube containing the reaction solution was set at a 
thermal cycler (Perkin Elmer), which was treated at 95°C for 2 minutes. Further, after repeating 35 times a cycle of 15 

35 seconds at 95°C and 2 minutes at 68°C, treatment was performed at 72°C for 8 minutes. The resulting PCR product 
was subjected to agarose gel (1%) electrophoresis, 1.1 kb DNA fragment containing p38 MAP kinase gene was re- 
covered from the gel and, thereafter, which was inserted into pT7Blue-T vector (Takara Shuzo) to make the plasmid 
pHP38. 

[0556] The 4.8 kb Xhol-Kpnl fragment of the plasmid pFASTBACI (CIBCOBRL) and the 1 .1 kb Xhol-Kpn fragment 
40 of the above plasmid pHP38 were ligated to make the plasmid pFBHP38. 

[0557] The plasmid pFBHP38 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to prepare 
the recombinant Baculovirus virusstock BAC-HP38. 

(2) Cloning of human MKK3 gene and preparation of recombinant Baculovirus 

45 

[0558] Cloning of human MKK3 gene was performed by a PCR method using a primer set MKK-U: 
5* - A C AAG AATTC ATA AC ATATG G CTC ATC ATC ATC ATC ATC ATTC C AAG C CACCCG C AC CC AA-3' [SEQ ID NO:5] and 
MKK-L: S'-TCCCGTCTAGACTATGAGTCTTCTCCCAGGAT-S' [SEQ ID NO:6] made by reference to the base se- 
quence of MKK3 gene reported by Derijard, B. et al., Science 267 (5198), 682-685 (1995) and using kidney cDNA 

so (Toyobo, QUICK-Clone cDNA). 

[0559] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 u.L 1 0x LA PCR Buffer, 3 uX 2.5 mM dNTP solution, each 2.5 ^L of 1 2.5 u.M primer solution, 
and 10 uL sterile distilled water were mixed. As the upper mixed solution, 1 u.L human kidney cDNA (1 ng/mL), 3 u.L 
10XLA PCR Buffer, 1 \iL 2.5 mM dNTP solution, 0.5 p.L TaKaRa LA taq DNA polymerase (Takara Shuzo) and 24.5 uL 

55 sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to the prepared lower 
mixed solution to treat at 70°C for 5 minutes and for 5 minutes in an ice and, thereafter, the upper mixed solution was 
added to prepare a reaction solution for PCR. A tube containing the reaction solution was set at a thermal cycler (Perkin 
Elmer), which was treated at 95°C for 2 minutes. Further, after repeating 35 times a cycle of 15 seconds at 95°C and 
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■K^KIS^ the 9el and ' thereafte " 

^ 189 position, fro. Thrto G.u a, 

ID NO:7] and SER^GCAGCCGGCA^ 

used to introduce a mutation by QuickChanqe £e DiS GTCCACCMGTAGCC ^ [SEQ ID NO:8 was 

[0561] 4.8 kb EcoRI-Xba. fragment of tS^^S^S^'^f"^. * ^ain pcaMKK3. 

F0562, T r P, , aSmid PC8MKK 3 W6re -ake'hep^id ' '° EC ° R '- Xbal fra9mem 

Ser T e~ 

(3) Preparation of active form p38 MAP kinase 

[0563] The Sf-21 cells were seeded on 100 ml Sf-oonn ccm ~ - 

a« 27°c for 24 hours. After each 0.2 mL o * BAC HP38 o, G ' BC ° BRL > t0 1 * 1 ° 6 and cultured 

were added, the culturing was further perlorrneJZ^o^ mZll ^ 8acu,0virus and BAC-caMKK3 

by centnfugation (3000 rpm, 10 min),L ce, te were ^ 

Lysis buffer (25 mM HEPES (pH 7.5) 1%TritonX laomMw n , f TJL After the cells were suspended in 10ml 
20 mM leupeptin, i mM APMSF, 1 m ^^o^^^^ ^ ' ^ ^ 25 ™ glycerophosphate, 
(POLYTRON)a«20000rp m for2minutes.ByusCn^^^ 
obtained by centrifugation (40000 rpm, 45 minute^^ 

(4) Measurement of the p38 MAP kinase inhibitory activity 

was maintained at 30°C for 5 minutes The rpoXionV,. P kmase and 1 ^9 Myelin Basic Protein which 

[9-32PJATP). After the r«fc»^l2^^^ ? ^ 1 0 ATP so.ution (2.5 \iM ATP O.T Jc 
TCA solution. After the reaction solution wTs flowed 1^81^ at OX for 20^°" t*** St0pped by addin 9 50 M L 20% 
transferred to GF/C filter (Packard Japan) using oSh^HI p l- L " 6S ' a " aCid insoluble fracti °" was 
Afterdryingat 45 -CforSO minutes, 40 ^M^^o^S^f ^ W8Shed with 250 mM H 3 P0 4 

with a Topcount (Packard Japan). The concenSn £ ^SE? and *• radio ^vity was measured 

^rr^fa^nt^r ~ »«k=s^ - - - 
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[Table 7] 



Example No. 


IC 50 biM) 


1 


0.43 


2 


0.063 


3 


0.023 


4 


0.020 


5 


0.029 


6 


0.023 J 



[0566, Prom this, it can be seen that Compound (I) has the P 38 MAP kinase inhibitory activfty. 
Experimental Example 3: 

Measurement of inhibiting activity of TNF-o production 
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After incubation at 37°C for 1 hour in a C0 2 incubator, LPS (Wako Pure Chemicals) was added to the final concentration 
5 u.g/mL After cultured at 37°C for 4 hours in a C0 2 incubator, the supernatant was obtained by centrifugation. The 
concentration of TNF-ct in the supernatant was measured with ELISA (R&D System, Quantikine Kit). The concentration 
(IC 50 value) necessary for inhibiting TNF-a production by 50% was calculated by PRIMS 2.01 (Graphpad Software). 
[0568] The results are shown in Table 8. 

[Table 8] 



10 



15 



Example No. 


ICgo (u.M) 


3 


0.026 


4 


0.014 


5 


0.020 


6 


0.140 
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[0569] From this, it can be seen that Compound (I) has the excellent inhibitory activity of TNF-a production, 
industrial Applicability 

[0570] Compound (I) or a salt thereof has the excellent adenosine A 3 receptor antagonism and can be used as an 
agent for preventing or treating adenosine A 3 receptor related diseases. Further, Compound (I) or a salt thereof shows 
the excellent p38 MAP kinase inhibiting activity and TNF-a inhibiting activity, and can be also used as an agent for 
preventing or treating p38 MAP kinase related diseases and TNF-a related diseases. 



69 



BNSDOCID: <EP 11B0518A1_I_> 



EP1 180 518 A1 



SEQUENCE LISTING 
<110>Takeda Chemical Industries, Ltd 

<150>JPli-H6686 
10 <151>1999-04-23 
<150>JPH-224650 
<151>1999-08-06 

<i6o>e 

<210>1 
<211>34 
<2l2>cm 

<213>Artificial Sequence 
<400>1 

CGCCTCTAGA CAAGATGCCC AACAACAGCA CTGC 
<210>2 
<211>34 
<212>DNA 

<213>Artificial Sequence 
<400>2 

CGGGGTCGAC ACIACTCAGA ATTCTTCTCA ATGC 
<210>3 

<211>62 

<212>DNA 

<2l3>Artificial Sequence 
<4O0>3 

^oas ats™ caSGaGas;c oaoBncBk 

<210>4 
45 <211>35 
<212>DNA 

<213>Artificial Sequence 
<400>4 

50 

ZCCCGGTZCC ACCAGGTGCT CAGGACTCCA TCTCT 
<210>5 
<211>61 
* <212>DNA 
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10 



15 



<213>Artificial Sequence 
<400>5 

ACAAGAATTC ATAACATATG GCTCATCATC ATCATCATCA TTCCAAGCCA CCCGCACCCA 60 

A 61 
<210>6 

<211>32 

<212>DNA 

<213>Artificial Sequence 
<400>6 

TCCCGTCTAG ACTATGAGTC TTCTCCCAGG AT 32 
<210>7 
<211>45 
<212>DNA 
<213>Artificial Sequence 
<4O0>7 

GGCTACTTGG TGGACGAGGT GGCCAAGGAG ATGGATGCCG GCTGC 45 
25 <210>8 

<211>45 

<212>DNA 
3Q <213>Artificial Sequence 

<400>8 

GCAGCCGGCA TCCATCTCCT TGGCCACCTC GTCCACCAAG TAGCC 45 
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Claims 

1 . An optionally N-oxidized compound represented by the formula: 




en 



50 wherein 



R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R 2 represents an aromatic group optionally having substituents, 

R 3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents, 

X represents an oxygen atom or an optionally oxidized sulfur atom, 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
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ZT*T ^ rePr6SentS 3 hydr ° 9en at ° m - * ******* ^ing substituents or an acy, 

Z represents a bond or a divalent acyclic hydrocarbon group op,iona.,y having substituents. or a sa,t thereof 

2. The compound according to Cairn 1 , W nere,n Z is a divaient acyciic hydrocarbon group optiona.ly having substit- 

3. The compound according to claim 1 , whfch is a compound represented by the formuia: 



4. 




wherein n represents 0 or 1 , and other symbols are as defined in claim 1 , or a salt thereof. 
The compound according to claim 1 or 3, wherein Ri represents 
(i) a hydrogen atom, 

consisting of oxo, halogen atom C alkvL.^! SUb f tuents se| ected from the group (substituent group A) 

halogenaled C, 6 alkenyl ^^"J^^SS^ ° Pti ° na " y ha '° 9enated C - ^ 

Pm cyc,oa. k y. 2 4 14 4 optional iS^T^SJ^S^ ^ •"*»*■ "^"ated 

aryloxy. C 7 . 16 aralky.oxy, ^qJ^tt^fiT^ J*"* 

no, mono-C,. 6 alkylamino, mono-C 6 14 arylamino di-S alStam SJ^J r 6 ,4 7 h ' 0, ^ aralk V ,thi °. ami- 

a.kyl-carbonyl, C 3 . 6 cycloalky.-camony,, C, ^S^ShT^^ 4 'To™ 0 ' f ° rmy '' Carb0X * °^ 

aryloxy-carbonyl, C 716 aralkyloxy-camonvl S o, * „ J Vi ary '- carbon y , ' C 7-i 6 aralkyl-cart.onyl,C 6 14 

bamoW^ono^^L^arbTZyl t^J£Z££? "T^ Ca * amo * thioca " 

cyclic carbamoyl, alkylsulfonyl C fi , arCSfonvl r l ? 6 : 14 | aryl ; ca * amo y'' 5 °r 6 membered hetero- 
alkyl-carbonylamino C 6 J aryl caLnylam^o C I™" 6 f Ce -" af y |sulfin W. formylamino, C, 6 
ylsulfonylamino. C, 6 a.ty-ca*on^ C ™ ^'sulfonylamino, C 6 . 14 at 

bamoyloxy, di-C, 6 llky7carba^ovS a" ^'^^ C,. e alkoxy-carbonyloxy, mono-C, e alkl -car- 
cyclic ami opti^nally^ nicotinoy.oxy, 5 to 7 membered salted 
atom and an oxygen atom In addWon? SS^^^^"^" - ^ " nitr ° gen at ° m " 8 su,fur 
substituents selectedfrom the groupcoSsSn of T e ^C S ^Z, ^1^°"° amin0 may have 
aromatic heterocyclic group and oxo) 5 to 1 0 m^h^H 6 ] 4 U V ' M a ^ carbo ^. 5 to 1 0 membered 
oatoms of one or two kinds' seTecteJfrom a nUroae ? T^'" 9r ° UP C ° ntaininQ 1 t0 4 het - 
caroon atoms, sulfo, sulfamoy,, s.mnZy" Z s'ZnZyl ^ ^ " ° XV9en 3t ° m h additio " "> 

selected from the substituent group A 0 " l ° Cart> ° n at0ms °P'™ally having substituents 

(iv) an acyl group represented by the formula 

■^^.-(C^-ORS-^OhNRSRe.-^ShNHRSor-SO 
(wherein R* represents© a hydrogen atom k) 1 r «1, 2 

^P.aC^cyc.oa.lcy^^^ aXT^' " ° 2 " 6 a ' keny ' 9r ° Up ' an C ** alk y"W 

from the substituent group A or(3)"a h^terocv^ic mn^in 16 y 9 r ° u P optionally having substituents selected 
stituent group A, R* IpJL^T^^V^C^^ I -bstituents selected from the sub- 
a C, 6 alkeny. group, a C, 6 allcynyl group a C^cyctoalkyl qtoudTc ' T^"*® a ' C i* 9™u P , 

^^^^ 

7-16 
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aralkyl group optionally having substituents selected from the substituent group A, © a heterocyclic group 
optionally having substituents selected from the substituent group A, ® an acyl group as defined in the (iv), 
and® a C,. 6 alkylidene group optionally having substituents selected from the substituent group A), or 
(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 heteroatoms of one or 
two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom 
and carbon atoms (this cyclic amino may have substituents selected from the group consisting of C^ G alkyl, 
C 6-14 arv| : c i-6 alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and oxo); 

R 2 represents® a C 6 . 14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally having 
substituents selected from the substituent group A or© a 5 to 14 membered aromatic heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an 
oxygen atom in addition to carbon atoms, optionally having substituents selected from the substituent 
group A; 

R 3 represents© a hydrogen atom.. © a pyridyl group optionally having substituents selected from the 
15 substituent group A : or® a C 6 _ 14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally 

having substituents selected from the substituent group A; 
X represents O, S, SO or S0 2 ; 

Y represents a bond, O, S, SO, S0 2 or a group represented by the formula: NR 4 (wherein R 4 represents 
© a hydrogen atom.. © a C^ 6 alkyl group, a C 2 _ 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl 
group, a C 6 . 14 aryl or a C 7 . 16 aralkyl group optionally having substituents selected from the substituent 
group A or® an acyl group as defined in the (iv)), 

Z represents a bond, a C^ s alkylene group, a C 2 . 16 alkenylene group or a C 2 . 16 alkynylene group op- 
tionally having substituents selected from the substituent group A. 
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5. The compound according to claim 1 , wherein R 1 is an amino group optionally having substituents. 

6. The compound according to claim 1 , wherein R 1 is (i) aC^ alkyl group, (ii) a C 6 . 14 aryl group optionally substituted 
with substituents selected from C,_ e alkylthio, alkylsulfonyl and halogen atom : or (iii) an amino group optionally 
having 1 or 2 acyl represented by the formula: -(C=0)-R5' (wherein R* represents© a C,. 6 alkyl group.® a C 6 . 14 
aryl group or® a 5 to 1 4 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms). 

7. The compound according to claim 1 , wherein R 1 is an amino group optionally having 1 or 2 acyl group represented 
by -(C=0)-R 5 " (wherein R 5 " represents© a C 6 . 14 aryl group or© a 5 to 14 membered heterocyclic group con- 
taining 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom 
in addition to carbon atoms). 

8. The compound according to claim 1 , wherein R 2 is a C 6 . 14 aryl group optionally having substituents. 

9. The compound according to claim 1 , wherein R 2 is a C 6 . 14 aryl group optionally substituted with halogen atom or 
C^e alkoxy, or a 5 to 14 membered aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two kinds 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms. 

10. The compound according to claim 1 , wherein R 2 is a C 6 . 14 aryl group, or a 5 to 14 membered heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from nitrogen atom, a sulfur atom and an oxygen atom 
in addition to carbon atoms. 

11. The compound according to claim 1 , wherein R 3 is a C 6 . 14 aryl group optionally having substituents. 

so 12. The compound according to claim 1 , wherein R 3 is a Cs_ 14 aryl group optionally substituted with one or two C v6 
alkyl or C^e alkoxy. 

13. The compound according to claim 1 , wherein X is an optionally oxidized sulfur atom. 
55 14. The compound according to claim 1 , wherein X is a sulfur atom. 

15. The compound according to claim 1 , wherein Y is an oxygen atom'or a group represented by the formula: NR 4 
(wherein R 4 is as defined in claim 1). 
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ifTI an nntiAnall.i i _ .# 

or a group 



16. The compound according to claim 1 , wherein Y is an mrvnon at 

represented by the formula: NR* (wherein n^ZTc^SS!"*' ^ 

17. The compound according to claim 1 . wherein Y is O. NH or S. 

18. The compound according to Cairn , , wherein 2 is a iower alkylene group op.lonaHy having substituents 

19. The compound according to Cairn 1 . wherein 2 is a bond or a C,, a. ky ,ene group optionally having oxo. 

20. The compound according to claim 1 wherein R1 ; e n\ o n ., . 
with C1 . 6 a.ky,thio, C 1 /su l fon y rand ha oTen a or 

represented by the formula: -<C=0)-R* (wherein ^ l^JlTrS ?° P ° Pt, ° na " y having 1 or 2 ac V 9'oup 
© a 5 to 14 membered heterocvo. , ™ Z ™ " 'T eS ?" IS .^ a c i-6 ^ °roup, © « c 6 

-14 group or 

nitrogen atom, a sulfur atom and'an oxygen HE^ 4 te ' , S:S ( S " ^ ""^ ,r0m 3 

atom and an oxygen atom in addition no cTonato™ * ****** ft0m 3 n ' tr ° 9en atom ' a sul "" 

xl ,S a a sSurZ 9r ° UP ° Pti0na,,y SUbS,itU ' ed WUh 1 ° r 2 °- * C,, a.koxy; 

2 is a C,. 6 alkylene group optionally having oxo or C,. 6 alkyl or a bond. 

21. The compound according to claim 1 wherein R1 l«= =n 

-(C=0)-R5. (wherein represents© a C L «1 OP,i0na " y haVing 1 or 2 ac V presented by 

1 to 4 heteroatoms of one <J two EXSSK ° r ® a 5 10 1 4 ™<^ered heterocyclic group oontaining 

to carbon atoms); k.nds selected from a mtrogen atom, a sulfur atom and an oxygen atom in addition 

o^SS:^ ■*<■ fining 1 t0 4 heteroatoms of 

J 3 is a Cb-14 any. group optionally suXSe To fcT ^^ i £ 0m * 8dd,,i0n t0 Ca *° n atoms ^ 
X is a sulfur atom- Y is O NH or <?• 7 = k« w °/ 1 " 6 y Cl -« alkox y: 

m, o, NH or S, 2 « a bond or a Cl . 6 alkylene group optionally having oxo 

J - ^ 4 ^ et h0Whenyl,-2.methyl-1 ,3-thiazol-5-yl]-2-py r idyl]ben 2 am,de 
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N-[4-[4-(3-methylpheny^ 
N-[4-[4-(3-methylpheny^ 

N-benzyl-N>[4-[2-butyl-4-(3-methylphenyl)-1 ? 34hia20l-5-yl]-2-pyridyl]amjne, 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-th^^ 

N-[4-f2-butyl-4-(3-methylphenyl)-1,3-th^ 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ; 3-thiazol-5-^ 
N-[4-[4-(3-methylphenyl)-2^ 

N- [4- [4- (3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropy()amine } 

N-[4-[4-(3-methylphenyl)-2-(4-me^ 

N-[4-[4-(3-methylphenyl)-2-(4-me^ 

N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyi)-1 ,3-thiazol-5-yl]-2-pyridyl] -3-phenylpropionamide, 
N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ! 3-thia20l-5-y 

N- [4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ? 3-thiazol*5-yq^ amine, 
N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1, 3-thiazol-5-yl]-2-pyridyl]-N-(2-phenyiethyl)amine. 
N-(4-fluorobenzyl)H4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1,3^ 
salts thereof. 

23. A prodrug of the compound according to claim 1 . 

24. A process for producing the compound according to claim 1 , which comprises: 
reacting a compound represented by the-formula: 




(Vll) 



wherein Hal represents a halogen atom, and other symbols are as defined as claim 1 , or a salt thereof with a 
compound represented by the formula: 

R 1 -CSNH 2 (VIII) 
wherein R 1 is as defined in claim 1, or a salt thereof, to obtain a compound represented by the formula: 




wherein each symbol is as defined in claim 1 , or a salt thereof, or 
(ii) reacting a compound represented by the formula: 




wherein Hal represents halogen atom, and other symbols are as defined as claim 1 , or a salt thereof with a com- 
pound represented by the formula: 
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R 2 -Z-YH 



wherein each symbol is as defined in claim 1 , or a salt thereof., to obtain 



(XI) 

a compound represented by the formula: 



10 



15 




(lb) 



wherein each symbol is as defined in claim 1 , or a salt thereof or 
(in) reacting a compound represented by the formula: 



20 




(XVI!) 



25 



30 



wherein each symbol is as defined in claim 1 



or a salt thereof with a compound represented by the formula: 



R 2 -ZL 



wherein L represents a leaving group., and other symbols are as defined 
compound represented by the formula: 



(XVIII) 

in claim 1 , or a salt thereof, to obtain a 



35 



40 




do) 



wherein each symbol is as defined in claim 1 , or a salt thereof 
(iv) reacting a compound represented by the formula: 



or 
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(Id) 



10 wherein each symbol is as defined in claim 1 , or a salt thereof. 

25. A pharmaceutical composition which comprises the compound according to claim 1 or a prodrug thereof. 

26. The composition according to claim 25, which is an adenosine A 3 receptor antagonist. 

15 

27. The composition according to claim 25, which is an agent for preventing or treating adenosine A 3 receptor-related 
diseases. 

28. The composition according to claim 25, which is an agent for preventing or treating asthma or allergic diseases. 

29. The composition according to claim 25, which is an agent for preventing or treating brain edema, cerebrovascular 
disease or head trauma. 

30. The composition according to claim 25, which is an agent for inhibiting p38 MAP kinase. 

31. The composition according to claim 25, which is a TNF-a production-inhibiting agent. 

32. The composition according to claim 25, which is an agent for preventing or treating cytokine-mediated diseases. 

30 33. The composition according to claim 25, which is an agent for preventing or treating inflammation, Addison's dis- 
ease, autoimmune hemolytic anemia, Crohn's disease, psoriasis : rheumatism, spinal trauma, brain edema, mul- 
tiple sclerosis, Alzheimer's disease, Parkinson's syndrome, amyotrophic lateral sclerosis, diabetes, arthritis, tox- 
emia, Crohn's disease, ulcerative colitis, chronic pneumonia, silicosis, pulmonary sarcoidosis, pulmonary tuber- 
culosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection, atopic dermatitis, systemic lupus 

35 erythematosus, AIDS encephalopathy, meningitis, angina, cardiac infarction, congestive heart failure, hepatitis, 

transplantation, dialysis hypotension or disseminated intravascular coagulation. 

34. A method for antagonizing an adenosine A 3 receptor comprising administering an effective amount of an optionally 
N-oxidized compound represented by the formula: 

40 



45 



50 wherein 




<i) 



R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R 2 represents an aromatic group optionally having substituents, 

R 3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents, 

X represents an oxygen atom or an optionally oxidized sulfur atom : 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
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groupran"" * rePreS6mS ' hydr ° 9en ^ * hydr0cart30n ^ ■*»■"■* "aving substituents or an acy. 

IT^^S^SSI acyclic hydrocarbon 9roup optional,y havin9 substi,uents or a salt 
3S - comprisin9 administerin9 an effective amount of an optional * N - oxidized 



en 




wherein 



30 



35 



40 



45 



50 



R1 represents a hydrogen atom, a hydrocarbon group optionally having substituents a heterocyclic orouo 
ophonally havmg substituents, an amino group optionally having substituents or an acyl group 
represents an aromatic group optionally having substituents 

' Myl 9roup op "°"" ly haw " 9 ~~ - - r— . 

X represents an oxygen atom or an optionally oxidized sulfur atom 

Y represents a bond, anoxygen atom, an optionally oxidized sulfur atom oragroup represented by the formula- 
group^T" rePreS&ntS 3 hydr ° 9Sn ^ * 9 ™> ^ su^tTolZZ 

IZZZ^^. aCyC ' iC hydr ° Carb0n 9r ° UP h -ng substituents. or a sa„ thereof 



(I) 




wherein 



55 



ri^'f ! ntS 3 hydr09en atom ' a Hydrocarbon group optionally having substituents a heterocyclic arouo 
optionally havmg substituents, an amino group optionaliy having substituents or an acyi group 
^Presents an aromatic group optionally having substituents 

ZEZZ « 9roUP ° fmM * ^ "~ — " - — "1— , on 

X represents an oxygen atom or an optionally oxidized sulfur atom 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom oragroup represented by the formula- 
group^T" * ^ * hydr00 " bon optionally having subSen* ol Tac^. 

I'Z^ESi^E. aCyC,i ° hydr ° Cart,0n 9r ° UP 0Pti0na " y ^ SUbSt «— ' - - - hereof 

37 ' tX^^oSTS^^ asthma^allergic diseases, inflammation, Addison's disease, autoimmune hemo- 
lvt.c anem,a, Crohn s d.sea S e, psonas.s, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, spi- 
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10 



15 



nal trauma, brain edema, multiple sclerosis.. Alzheimer's disease, Parkinson's syndrome, amyotrophic lateral scle- 
rosis, diabetes, arthritis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, silicosis, pulmonary sar- 
coidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection, atopic der- 
matitis, systemic lupus erythematosus, AIDS encephalopathy, meningitis, angina, cardiac infarction, congestive 
heart failure, hepatitis, transplantation, dialysis hypotension or disseminated intravascular coagulation comprising 
administering an effective amount of an optionally N-oxidized compound represented by the formula: 



wherein 



(I) 




R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group.. 
20 R 2 represents an aromatic group optionally having substituents, 

R 3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents. 

X represents an oxygen atom or an optionally oxidized sulfur atom, 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom ora group represented by the formula: 
25 nr4 (wherein R 4 represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl 

group) and 

Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof 
or a prodrug thereof to mammals. 

30 38. Use of an optionally N-oxidized compound represented by the formula: 



35 



40 




R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R 2 represents an aromatic group optionally having substituents, 

R 3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents, 

X represents an oxygen atom or an optionally oxidized sulfur atom, 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
NR 4 (wherein R 4 represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl 
group) and 

Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents, or a salt thereof 
or a prodrug thereof for preparing an agent for antagonizing an adenosine A3 receptor. 

39. Use of an optionally N-oxidized compound represented by the formula: 
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(I) 



10 



15 



20 



25 



30 



wherein 

R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents a heterocyclic arouo 
opt.onally having substituents, an amino group optionally having substituents or an acyl group 
FK represents an aromatic group optionally having substituents 

"oZ%™£ EZS22££F M * 9roup op " ona '* havin9 - - 

X represents an oxygen atom or an optionally oxidized sulfur atom 

Y represents a bond, an oxygen atom, an optionally oxidized sulfuratom ora group represented by the formula- 
g^anT" r6PreSentS 3 hydr09e " at ° m ' 3 hydr0Carb ° n 9rOU P °P tiona,| y ^"g substituents or a^yl 

iTZZua^r 3 diValent 3CyCliC hydrocarbon 9 ro "P Anally having substituents. or a salt thereof 
or a prodrug thereof for preparing an agent for inhibiting p38 MAP kinase. 

40. Use of an optionally N-oxidized compound represented by the formula: 



(I) 
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wherein 

R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents a heterocvclic arouo 
optionally hav.ng substituents, an amino group optionally having substituents or an acy. group 
g re P'esents an aromatic group optionally having substituents 

ZZSEZi — op,ion "* Bav; " 9 sut,s,BuenK - an a « »••— « 

X represents an oxygen atom or an optionally oxidized sulfur atom 

nS^I^^^^^ a " T i0na " y ° XidiZed SUlf " a, ° m ° r 3 9 r0U P presented by the formu.a: 
grourtand re P resents a "^en atom, a hydrocarbon group optionally having substituents or an acy. 

Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents or a salt thereof 
or a prodrug thereof for preparing an agent for inhibiting a TNF-a production SUDSl ' ,UentS ' or 8 Salt thereof 

41. Use of an optionally N-oxidized compound represented by the formula: 



(I) 
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wherein 

R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R 2 represents an aromatic group optionally having substituents, 

R 3 represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon 
group optionally having substituents. 

X represents an oxygen atom or an optionally oxidized sulfur atom : 

Y represents a bond, an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
NR 4 (wherein R 4 represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acyl 
group) and 

Z represents a bond or a divalent acyclic hydrocarbon group optionally having substituents. or a salt thereof 
or a prodrug thereof for preparing an agent for preventing or treating asthma, allergic diseases, inflammation, 
Addison's disease, autoimmune hemolytic anemia, Crohn's disease, psoriasis, rheumatism, cerebral hemor- 
rhage, cerebral infarction, head trauma, spinal trauma, brain edema, multiple sclerosis, Alzheimer's disease, 
Parkinson's syndrome, amyotrophic lateral sclerosis, diabetes, arthritis, toxemia, Crohn's disease, ulcerative 
colitis, chronic pneumonia, silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclero- 
sis, Creutzfeldt-Jakob disease, virus infection, atopic dermatitis, systemic lupus erythematosus, AIDS enceph- 
alopathy, meningitis, angina, cardiac infarction, congestive heart failure, hepatitis, transplantation, dialysis 
hypotension or disseminated intravascular coagulation. 
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I. £3 Claims Nos.: 34-37 

because they relate lo subjecr matter not required to be searched by this Authority, namely: 

Inventions as set forth in claims 34 to 37 pertain to methods for treatment 
of the human body by therapy. 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out. specifically: 



3. □ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and thi rd sentences of Rule 6.4(a). 
Box II Observations where unity of Invention Is lacking (Continuation of Item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: — 



I • Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 



claims. 



As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3' Q As only some of the required additional search fees were timely paid by the applicant, this international search report coven 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest □ TTic additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 
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